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Complete  System  .. 

OF 

PRACTICAL  ARITHMETIC, 

(Both  Vulgar  and  Decimal  )_, 
On  an  entire  hew  Plan;         •>,./-: 

The  Definitions,  General  Rules,  and  many  of 
the  Examples  being  verbified,  and  the  whole 

%  made  exceeding  eafy  and  familiar  to  the  meaneft 
Capacity,  being  done  in  fuch  a  Manner  as  to 
render  the  Study  of  Arithmetic  delight/^ 
as  well  as  inftruclive  to  both  Sexes. 

TO    WHICH    IS    ADDED, 

A  large  Colle&ion  of  New  Qv  e  s  t i  o  n  s, 
with  only  the  Answers  thereto; 

The  otheu  Ex  ample  s,  or  Questions,  being  many 
of  'em  work'd  atfiuil  length. 

!By    THOMAS'  S/A  DLEU   \ 

Teacher  of  the  Mathematics  in  Whit  church  y  Shropjhire*  \ 
Author  of  the  Harveft  Field  Poem,  and  of  ievera  1 
Poetical  and  Mathematical  Mifcellanies ,  &c. 

Arithmetic  that  vfeful  curious  Art 
Refines  the  Man  and  brightens  ev'ty  Part 
Arithmetic  !  by  thy  all  fxnvrful  Aid 
Wealth  is  fecurd  and  all  the  Fruits  of  trade     • 
We  learn  by  Figures  fl»  demcnftrate  true 
>  And  reafon  jafi  by  Precepts  ever  new. 


SHREWSBURY: 

Printed  for  the  Author,  by  W.  WILLIAMS. 

And  fold  by  all  Bookfellers  in  Town  and  Country. 

M,BCC,  LXX  I  I  I. 


ADVERTISEMENT. 

jR?r  /&  Benefit  of  Touth9  and  of  her  Per/ins 
.  wfo  47*  defirous  of  being  injlrufted  in  the  moft 
.""■'; ;  ^feful  parts  of  the  Mathematical  Sciences. 

THE  AUTHOR  of  this  Tieatife,  begs 
leave  to  acquaint  his  Friends  and  the 
Public,  that  he  will  continue  (if  health  permit) 
to  teach  Writing  in  all  the  hands  pra&ifed 
%  Great-Britain,  Arithmetic  (Vulgar  and 
Decimal,  according  to  the  plan  of  this  Trea- 
tife, by  which  he  will  engage  to  bring  Youth 
on  to  the  knowledge  of  Figures,  in  half  the 
time  taken  up  by  fome  Teachers.)  Book* 
keepin.g^Geomstry,  Trigonometry, 
Mensuration  in  all  its  various  parts, 
Gauging,  Dialtng,  Geography,  and 
the  ufe  of  the  Globes,'  {having  purehafed  a 
new  pair  for  that  purpofi)  Algebra,  F  l  u  s> 
ions,  Astronomy,  and  Navigation, 
according  to  the  beft  Methods  ufed  by  the 
mod  celebrated  Authors. 

Note.  Gentlemen's  Eftates  Surveyed,  and 
Mapped  in  the  beft  manner,  Marl-pits  and 
Hay-recks  Meafured,  and  all  kinds  of  Artifi- 
cers' Work,r  by  the  Author,  (on  reafonablc 
terms)  by  whom  Youth  will  be  made  fit  for* 
Sea,  Escife,  or  any  public  Office,  &c.  &c. 
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To  the  Honourable -S/VWatki  n 

r  * 

•  ;  W  ILII  ams'Wtnne,  Bart. 
'■ '  and-'Kriight  of  the  Shire,  for  the 
County  ^  of  Salop  %        • 

£totfD    Sir, 

'~pHflE'jCQnTiderariQh  of  that 
\  *  \\  glorious.  Family;  from  iwbich 
Yoir.-fpjemg,: -which ,  has-  ever  AgoI! 
forcmoft  in  the  Patrbnage.aod  Sup- 
port .  of  whatever,  may  be  deem'd  \ 
ixenbfiGiaJ^:,Qr  ulfeful  to  itbe  Public 
:Wea^  joined  to'  chat  Gahdotjr  and 
Urbanity  which  You  fo  eminently 
Jjoflcfs,  emboldens  the  Author  of 
this  Arithmetical  Treatife>  humbly 
ta  beg.leave  toflrelierit  under  Your 
Patronage,  which  he  hopes  will 
be  found  to  be  formed  upon  a  Plan 
at  once  eafy,  ufeful,  and  pleafant; 
and  in  fliort,  to  anfwer  the  end 
the  'Author  intends,  which .  is  to 
:     '.*.;..    ' '   ..'  lead 


iv.  Dedication. 

lead  Youth  in  an  agreeable  manner, 
to  the  ftudy  of  a  thing  of  fuch  pub- 
lic and  private  Utility.  Thefe  ends 
the  Author  flatters  himfelf  will  be 
anfwered  by  a  careful  perufal  of 
the  following  Sheets,  by  thofe  for 
whofe  Ufe  they  were  principally 
drawn  up,  viz.  the  Tyros  in  Arith- 
metic) feveral  Gentlemen  eminent 
in  the  Mathematics  having  perufed 
them  with  Approbation.-? — Not 
to  trefpafs  upon  Your  Honour's 
Time,  and  to  wave  the  hacknied 
Track  of  Dedication,  (tho'  I  cou'd 
dilate  with  pleafure  upon  the  -ad* 
mired  Char aBer  of  Sir.  Wat^lm 
-Will  i  ams  .Wynne.)  ,1  beg.  leave 
to  .fubfcribe  myfelf    . 

w 

'.  Your  Honour's  moll  obedient; 

humble  Servant, 
T.    S  A  D  J.  E  R. 


.      (     T.      ) 

1  "    '  «  '  ■    ■  i      i      ■. 

THE 

PREFACE. 

THE  ufe  of  Arithmetic  is  fo.great  in  all  com- 
mon affairs  of  life,  and  amongft  all  degrees  of 
people,  that  no  man  can  fay  without  erring  from 
truth, —  "  Arithmetic  Is  of  no  ufe,  or  confequence 
to  me,  I  mind  it  not"  The  Statefman,  even  an  Em* 
peror  himfejf  muft  call  in  ///  aid  at  certain  times,  and 
upon  fundry  occaftons.  If  it  were  not  for  the  know- 
ledge of  Figures,  what  wou'.d  become  of  Trade, 
Commerce,  'ire.  *  ; 

•  What  induce^  me  to  write  aTreatlfeof  Practical 
Arithmetic  after  fo  many  excellent  Authors  who 
have  wrote  before  me,  were  the  following  motives* 

Firft,  I  obferveil  none  had  attempted  to  write 
npon  the  plan  I  offer  to,the  public,  /.  e.  of  verfifying 
the  general  Rules'  for  the  eafe  of  Memory.  And 
Secondly,  few  had  given  the  Operations  workM  at 
Length ;  This  was  an  article  I  have  heard  a  great 
many  complain  of,  even  Teachers  themlelves. 

As  to  the  Work  itfelf,  it  is  laid  down  upon  the 
beft  foundation  I  cou'd  procure  from  the  mod  cele* 
brated  Authors;  the  Rules  (tho*  verffiei)  are  built 
upon  the  beft  principles  now  taught.and  practifecf 
by  the  mod  eminent  Mafters  of  our  private  or  public 
Academies,  or  Schools  in  this  Kingdom ;  every  diffi- 
culty is  explained  in  the  moft:  concife  and  beft  me- 
thods, and' the  whole  of  tfye  performance  made  per- 
fectly eafy  to  be  underftood,  (even  by  the  mearieff 
capacities)  by  precepts  fo  naturally  eafy,  as  to  Ieacf 
Youth'  on  without  the  help  of  any  other  Inftruclor — * 
By  the  help  of  this  Troatife-,  any  young  man  of  a 

A3  tole' 
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tolerable  capacity,  may  In  a  (hart  time  make  himfelf 
matter  of  thfmoft  difficult  parts  of  Arithmitic. 

I  have  often  obferved  many  young  people  of 
the  lower  clafs,  (whofe  parents  were  not  able  to 
give  them,  a  proper  Education)  have  by  their 
own  Induftry,  Ingenuity,  and  the  help  of  good  Au- 
thors, become  very  good  Accomptants,  got  prefer* 
inent,  and  advanced  thcrafelves  to  very  great  fortunes. 
Jt  muft  be  allowed  to,  be  no  fmall  difficulty  for  a 
perfonin  a  fervile  ftate,  who  earns  his  bread  (perhaps) 
by  the  fweat  of  his  brow,  to  make  much  proficiency 
in  the  Sciences,  but  where  wou'd  all  the  Mtecenafet 
of  the  age  be,  if  the  few  fpare  hours  allotted  to  fleep 
were  sot  on  their  fide  ?  To  anfwer  which  we'll  fay, 
<*  buried  In  oblivion. "-—But  it  is  well  known  from 
the  writers  of  aU  ages,  that  xhe.GoddeJs  of  Wifdom% 
floes  not  always  defcend  in  a  golden  fliower,  or 
crown  her  favourites  with  diadems  and  coftly  pearls. 
No  !  rather  with  knowledge,  for  even  the  loweft  and 
Uieaneft  Cottager  may  wear  her  Laurels,  as  foon  as 
the  greateft  Monarch  upon  Earth.  This  I  hope  every 
impartial  Reader  will  allow  ;  to  favour  which,  I  (hall 
give  a  quotation  from  a  letter  I  received  many  years 
ago,  from  a  laarned  gentleman  (Mr.  Tarrat  of  Epfom) 
\vhofe  name  is  well  known  to  the  public.  ««  A  pctfon's 
elevation"  (fays  my  friend)  "  moftly  arifes  from  acci- 

••  dents. Fergufon  h  a  Je If  taught  P  bilojopber  <—* 

"  Martin  the  fame.  Simpfon  <u/as  a  very  poor  Weaver  % 
?*  and  by  *n  extraordinary  accident  'was,  brought  to 
•'  London,  4nd  introduced  to  the  Academy  of  Wool- 
V  wich.  Thomas  Grimmet,  a  Ship  Carpenter  in  the 
"  Tard  at  Deptford,  by  an  accident  of  a  broken  thigh , 
*€  was  introduced  to  copy  Accounts  in  an  Office  t  became 
a  very  good  Mathematician^  a  Meafurer  in  the  Tard 
and  died  worth  £  1 4000,  afenv  years  ago  ;  I  could 
enumerate  five  hundred  injlancu  if  1  bad  paper, 
«*  room  and  time.'* '         ' 

It 
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It  may  be  faid  with  regret,  that  too  little  regard 
is  paid  to  both  fexes%  (efpecially  the  female)  in  in*' 
ftrufting  or  having 'them  itiftru&ed',  by  perfons  pro- 
perly qualified  for  inch  a  purpofe,  in  fo  noble,  fo 
extenfjve»  and  ufeful  a  branch  of  learning  as  Arith- 
metic—r"  Arithmetic/'  (fays  the  celebrated  Mr. 
Majco/mf)  "Jjc  a  fubjetl  of  that  extent \  that  in  fotne 
refpecl/  it  can  never  be  exhaufted^and  of  that  value 
as  to,defervt  all  that%Jludy  and  pains  that  can  be 
he/lowed  upon  it."  Mr.  Emerfon  fays  alio,  "  No 
Bufinefs  can  be  carried. on  without  the  help  o/*NUM- 
fC  BERS,  no  Trade4  or  Commerce  exencifed  without 
*l  Regular  Acc5mpt  s,  fo  that  in  all Situations  of  life  t 
14  Arithmetic  is  a  Hecejary  accomplijhment?*  '  MrV 
Locke  fays,  in  his  EJfay  on  Human  Understanding, 
€*  All  thofe  Jhouldbe  taught  who  have  time  and  op- 
**  portumtn  the  Art  ^Numbers,  not  fo  touch  to 
**  make  them  Mathematicians ,  at  to  make  them  rea~ 
"  fonable  Creatures:  What  a  true  conception  of  the 
powenrf  of  Arithmetic  poffefled  Solomon,  when  he 
utteredt&tt  juft  affertioh,  "  Thou  0  Lord  hath  dif- 
M  pofedallthirigs  j*  Meajure,  Number  and  Weight* 
From  the  above  citations  we  behold  the  intrinfic  va- 
lue of  Numbers,  in  the  words  of  the  greateft  PhHo- 
fophers  that  ever  exifted',  whofe  monuments  of  refined 
knowledge  will  ftand  the  tcft  of*  all  -ages.  *Then  what 
a  pity  it  is,  that  parents  whofe  abilities  and- fortune* 
will  enable  them,  would  be  careful  to  have  their 
children  wellinftruttedin  fuch  neceflary  attainments. 
It  is  well  known  that  the  genius  of  the  fair  Sex  is: 
as  penetrating  as-ours,  a  Lady  of  fortune  by  the  help 
of  Numbers,  can  adjuft  her  accpmpts  with  her  Stew*, 
ard ;  alfo,  the  Mechanic/  .Tradefinan,  of4  Farmer's 
Wife  is  able  to  book  and  accompt  in  her  Huiband's 
abfence.   To  encourage  my  Female  Readers,  I-ftall 

t  In  his  Prtfkcc  U  his  Arithmetic,  page  i. 

give 
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give  them  a  Poetical  Opinion  of  a  learned  Lady,  from 
one  of  her  Letters  of  Correfpondence  written  to  me 
fooie  years  ago.     She  defcants  thus, 

How  few  alas  t  In  this  degenrate  age, 

Employ  their  noble  faculties,  and  povtfrs 

In  fcientific  knowledge,  —  rich  fupplles 

From  thence  we  draw ;  nor  will  the  Fountain  ceafe 

To  flow,  *till  time  itfelfjhalt  be  no  more, 

And  nature  Jinks  beneath  the  general  fire* 

Phillips." 

Having  far  a  fcries  of  upwards  of  twenty  years, 
taken  great  delight  in  reading  the  Annual  Publicati- 
ons* r/a.the  Diaries,  Palladiums,  and  fuch  delightful 
Miscellanies,  I  have  obferved  the  Queftions  (tho'  ever 
fo  intricate  to  be  folved)  when  humouroufly  verfified, 
have  tended  greatly  to  the  amufement  of  both  fexes,, 
only  for  the  reading  part ;  much  more  entertainment, 
rauft  they  give  to  the  ingenious  Tyro  who  can  folve, 
them.     This  was  one  motive  why  I  propofed  fo  many 
Examples  in  this  Treatife  in  Verfe,  I  did  it  purely  to 
excite  the  learners  attention  to  the  Rudy  of  Figures, 
Qr  Arithmetic;  to  mix  knowledge  with  delight, 
an,d  by  that  means  entice  as  it  were  the  ingenious 
learners  to  climb  the  mod  difficult  precipice  with, 
pleafure.     I  think  nothing  can  ftrike  a  deeper  !m- 
preffion  upon  the  mind,  than  having  the  Rules  deli- 
vexed  in  Verfe,  and  learned  perfectly  by  -ieart ;    this 
not  only  ferves  the  prefent  purpofe,  but  is  much 
flironger  retained  in  memory,  than  a  page  of  dry 
profe  writing ;  not  by  children  only,  but  by  ap'ult 
perfons  al fo. 

i  The  Queftions  in  Verfe  as  they  are  humourous  and 
innocent/1  hope  they  will  be  looked  upon  alfo,  as 
proper  and  agreeable  recreations  for  both  fexes,—— 
Some  of  thefe  Queftions  perhaps  may  be  thought  too 
long  for  a  M.after  to  cOpj  QUt  to  his  Pupils,  but  this 
;  is 
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is  quickly  remedied,  by  giving  the  fubjecY  of  the  Ex- 
ample in  Profe  ;  but  more  delightful,  as  well  as  be- 
neficial jt  will  be,  for  the  ingenious  Pupil,  to  write 
or  copy  thefe  out  himfelf,  as  we'll  as  the  Definitions 
and  Rules  :'  all  this  will  add 'to  a  creative  mind,  and 
improve  the  ufe  of  the  Pen,  as  well  as  Figukes.— 
It  is  a  thing  a  I  mod  impoffible  for  Mailers  (even  of 
the  ripeft  judgment)  in  large  Schools  to  teach  with- 
out the  help  of  an  Author;  or,  even  when  there  are 
feveral  Pupils  waiting  with  their  performances  to 
be  examined,   to  perform  their  duty,  without  having 
the  operations  at  hand  to  what  they  propofe,  bv  hav- 
ing the  whole  operation  immediately  open  to  the  eye 
an  error  is  foon  difcovered,  and  a  deal  of  time  faved  ; 
it  is  true  when  a  Matter  knows  the  Anfwer,  and  his 
Pupil  is  wrong,  he  may  check  him,  bid  him  go  and 
find  it  out,  but  this  will  only  curb  his  ingenuity,  ftu- 
pify  his  fenfes,  lofe  his  time,  and  be  detrimental  botfc 
to  himfelf  and  Parents.     In  my  humble  opinion  no* 
thmg  comes  up  to  encouragement,  by  giving  youth  a 
proper  Idea  of  the  matter  they  .have  irt  hand,  ani 
then  they  will  go  thro*  their  performances  'with  eaft 
and  perfpicuity;  according  as  their  genius  or  inclina- 
tion inay  lead'them.  _....*.. 

Perhaps  forae  of  our  moil  eminent  Teachers  and 
Mathematicians  may  foyY  I  have  inferted  too'  many 
operations  at'-length,  as  this  may  be  a  means  of  en* 
eouragirig  dull  and  lazy  boys  to  copy  out  their  An- 
fwers,  and  by  that  means  think  to  deceive  the  Mailer, 
but  fuch  kind  of  piracy  may  foon1  be  detected.  'To 
remedy  this,  I  have  added  a  cbmpleat  collection  of 
*ew  Qtiiftions  at  the  end  of 'this  Treatife,  in  every 
Rule,  with  only  the  Anfwers.  Any  of  thefe  Quefti- 
ons  when  given  to  the  Pupil  will  foon  put  him  to  a 
ftand;  tnake^  hi  da  refleft  &n  what  he-  -has  done,  and 
fct  his  thoughts  to  work,  to  enquire  into  the  true 
principles-  and  feature -of  working  his  Qaeftion,  as  per 
;  Ruh 
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Jtulc,  but  it  wou'd  be  in  vain  to  give  a  Pupil  any  of 
.the  Queitions  before  he  has  got  a  perfe#;  knowledge 
£>f.the  Rule  to; which  they  belong.  */"""' 

k    In:  this  place  I  cannot  help  taking  .notice  of  the 

frfat  ufe  this  Treatife  muft  be>  to  thofe  perfons  w,ho 
.  aye?nbt  thnf  and  opp<^rtunity,( and  perhaps  cannot 
afford  V  to  have  a  Matter's  inftruftion  ;  here  they,  will 
.fee  Jiow, eyery  Example  is,  or  ought.to  be  done  ;  and 
may  quickly  by  their  own  application,  make  them- 
selves complete  mailers,  of  the  whole  Treatife.: — - 
.Thofe  perfons '  alfp,  t  whp  ( have  ^.negligently  forgot 
.what  they  have! learned. at  fchooJ,  may  here  quickly 
regain,  vjhat  they  haye.qcea.ftoa  foir,  according  as 
their  bufinefs  or,  fituatiqn  may  require-  , 

As  fo  the. order  of  the   Rules  in  this  Treatife,  I 
jhaye, placed  them  as  l  .thought  moft.  properly  they 
Ihou'd-  be  learned ;    but  every  Matter  may  ufe  his" 
pwn  plpfur^and  teaqh  them  in  what  form  he  like* 

j  I'.W  ohfierved  many  good  Authors  take  the  n»e» 
fhod  of  trapfcribing  many  of  their  queftions  from 
x>Lhei?  menu's. writing*,  without. mentioning  the  name 
of  the  real  Author,  or  to  whom  they  were  obliged 
for  them  ;  this  is  rather  an  unfair  ,way .  of  proceeding, 
fn  my.  opinion-  every  author  ought  to  fhine  in  his  own 
jphimesjj  this,  occasioned  my  inf^tjng^tb^  ^uthprs 
jiames,  t^jthePorojntfcqous  Qjjeftions.,  $cK  In, regard 
Jo  proppfin.g  new  Queftjons;  in  Ari't  h  m  ?t  i  c,  I  muft 
confcfc  :it  .i$.  ajmoft:  impoffible  to,  frame  any ; thing 
now,  but  what  fhali  be.  fimilar  to  what  has  been; 
'wrote  before  hy  others ;  becaufe  the  ufe  and  applU 
Ration  of  EiQPf,E,s  is  the  fame  as  in  former  ages; 
but  then  it  muft  be  allowed  that  new  improvements 
have  and  will  bemade,and  anew  drefs  given  to  every 
M^n's.  performance*,  perhaps  as  long  as  this  world 
ibalj  exift.,      i   :    ,.,  ,  .-.;-     -       ', 

I  muft,  certainly  expe#,  (when  even  thsbeilof  Au* 

uxors, 
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thors,  and  naoft  celebrated  Mathemattcrajw  have  done 
the  fame)  to  be  carped  at  byfome  ill  natur'd  Critics, 
who  wou'd  endeavour  to  throw  down  a  CaJI'le,  if  but 
one  Stone  ftood  crooked  in  the  nukoUfabtic;  but  this 
will  make  but  little  impreffiontipon'me,  as  I  do  not, 
pretend  to  fuch  niceties.  Wbut  -I  have  done  is*' 
purely  «for  the  benefit  of  the-  unlearned,  and  the  in- 
ftra&ton  of  o«f  B-ritijk  Youfchi— So  I4repe  every  im* 
partial  reader,  and  lover  of  truth,  will  judge -for^ 
himfelf  of  the  merits  of  this  Performance  ;  and  if  it 
meet  with  the  approbation  of  my  worthy  fubferibers, 
and  the  public  in  general ; '  I  (hall  not  think  1  have 
fpent  fo  much  labour  in  vain,  but  rejoice  at  having 
done. any  thing  that  may*  be  ferviqeable,  and  for  the'' 
good  of  my  country,  .    . 

By'  reafori*  of  the  many  mdifpenfible*  avocations 
which  pre/vented  me  from  attending  t^eprefs,  my  ju-! 
dicious  Readers  may  pierhaps  find"  a  tew  typographical 
errors  and  flips  of  the  pen,  which  are  fcarce  poffible 
to  be  avoided  in  printing  fo'large~a  Treatife  as  this; 
therefore  (and  as  I  have  drawn  up  no  Errata}  I  hope 
they  will  candidly  excufe  and  correct  what  errors  they 

Sy  occasionally  find  herein,  and  that,  as  well  as  all 
er  favours  fhall  be  gratefully  acknowledged  by 
Whitchurch  their  moji  obebient  bumble  Servant 

Jprtl2Sth,mi+  THOMAS  SADLER. 
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On  the  Excellence  and  extenfive  Ufe  of 

ARITHMETIC. 

Hinc  omne  princJpium,  hue  refer  exitum.     Hor. 


THE  path  by  which  afpiring  mortals  climb 
To  Wifdom's  Fane,  and  compass  truths  fublime, 

I  fing Cajlalian  Maids  !  infpire  my  fong, 

Soft  let  the  tuneful  numbers  roll  along 

As  Spring-gales  wafted  from  Fay  onions'  wings, 

And  fweet  as  founds  that  flow  from  Delphian  firings, 

ARITHMETIC*  my  theme  !— O  heav'n  born  Fair  ! 

(If  fcience  merit  thy  diftinguifh'd  care) 

Thou,  P alias i  aid  !  —  to  heights  untry'd  before, 

Indulgent  Goddefs !  teach  my  thoughts  to  foar. 

ARITHMETIC  I The  name  can  re -infpire 

The  languid  Muje's  half-extinguifh'd  fire  : 

Oh  !  cou'd  that  Mufe  on  Eagle's  pinions  rife, 

From  this  low  Earth  to  yon'  cerulean  Skies; 

Amidft  fiderial  worlds  thy  praife  I'd  fing, 

And  with  thy  fame  the  diftantfpheres  fhou'd  ring. 

ARITHMETIC!  to  thee  we  juftly  owe, 

Whate'er  of  Arts,  or  Sciences  we  know  5 

From  thee  they  fpring, on  thy  fupport  depend ; 

Thou  art  their  P>rimutn  Mobile and  end. 

Thy  various  ufeful  properties  are  known, 
In  evVy  diftant  land  from  Zone  to  Zone, 
Where  truth  prevails,  and  erudition's  ray, 
Darts  on  the  foul,  and  yields  a  mental  day : 
But  Britain's  firft  thy  juft  applaufe  to  found, 
Britain,  not  lefs  for  arts  than  armsrenown'd. 
By  thee  her  NEWTON  rofe  aloft  to  fame, 
And  as  the  ftars  immortalized  bis  name, 

By 
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By  thee  fair  Commerce  lives,  and  kindly  pours 
Un- n umber' d  bleffings  on  her  fea-lav'd  fliores : 
With  majefty  benign  the  Goddcfs  fmiles, 
And  crowns  with  opulence  the  Queen  of  Ijlet. 
Daughter  of  Concord!  thee  Britannia  hails, 
Whofe  glories  blaze  beneath  tfry  foft'rtng  fails, 
Whence  to  her  terap'rate  climes  the  fruits  are  hurl'd, 
Of  hot  Golconda*  and  the  Polar  World*— 
ARITHMETIC!  without  thy  pow'rful  aid, 
Could  Reafon's  keeneft  eye.  the  gloom  pervade. 
Where  white- rob'd  Truth  her  lovely  form  enfhrouds, 
And  veils  her  face  in  fcientific  clouds  ? 
Reafon  unaided,  at  the  beft  we  find, 
The  dawn  of  knowledge  on  the  human  mind  ; 
But  by  thy  pow'r  the  faculty  divine, 
Improved  with  ftrongcr  rays  begins  to  fhine  ; 
From  truth  to  truth  thy  precepts  point  the  way, 
'Till  the  weak  twilight  brightens  into  day. " 
So  when  hot  Sol  from  Thetis*  cold  embrace 
Afcends,  and  in  the  Eaft  unveils  his  face, 
The  gloomy  (hades  recede  before  his  eye, 
And  perfect  day-light  blazes  thro'  the  iky. 

All  hail,  BLEST  ART! but  Oh !  my  feeble  lays, 

Degrade  the  fuhjeel  1  attempt  to  praife : 

A  theme  fo  great  — fo  noble,  does  require 

A  POPE's  pure  dicTion,  and  a  MILTON'S  fire. 

Great  EMERSON,  whofe  energetic  foul 

No  fpace  can  bound — no  obftacle  controul ;  — - 

Whofe  learning  will  to  Iateft  ages  (bine, 

And  ftamp  his  name  with  honours  half  divine/    . 

Expatiates  with  delight,  and  ftill  profound 

O'er  all  th*  extenfive  ma  the  ma  tic  round  i 

But  where  had  been  his  fame  without  thy  aid  ? 

Interred  beneath  Oblivion's  ten  fold  (hade ! 

'Twas  NUMBERS  gave  his  mighty  genius  birth, 

And  made  his  thoughts  afpire  above  the  Earth. 

Fam'd  HUTTON  too,  in  fcience  deeply  taught, 

With  all  his  vaft  profundity  of  thought, 

b  Without 
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Without  the  help  of  NUMBERS  ne'er  had  fhone, 

Or  made  his  curious,  ufeful  The'rems  known. 

By  NUMBERS  taught  the  Bards  divinely  fing, 

And  by  foft  NUMBERS  charm  the  Lyric  ftring.. 

PARENT  of  ARTS!  (efteem'd  by  great  and  fmaH) 

Whofe  wide,  unbounded  ufe  extends  io  all ; 

'Tis  thine  to  teach,  and  beautify  the  mind, 

'Tis  thine  to  blefs,  and  dignify-  mankind ; 

— Tbini  by  un  -erring  rules  to  afcertain 

The  Merchant's  treafure,  and  the  Tradefman's  gain; 

'Tis  thine— but  Ah  !  my  utmoft  efforts  fail, 

Thy  worth  —  thy  countlefs  merits  to  reveal : 

'Tis  not  in  language  lefs  than  that  divine, 

To  tell  what  matchlefs  excellence  is  thine  ! 

Hence  may  thy  Rules  y  by  $Al>LER?s  mode  eXpialia'd; 

Be  learn'd  with  pleafure,  and  with  eafe  retain'd; 

Hence  thy  Examples  more  and  more  admit 'd, 

And  Britijb  youth  with  emulation  fir'd, 

Purfue  thy  precepts,  with  renew'd  delight, 

'Till  taught  to  reafon  well,  and  judge  aright: 

So  (hall  Minerva  crown  their  glorious  toil, 

And  raife  an  Athens  in  her  faVrite  Iflfc. 

BENJAMIN   WEST. 

Weedon-Bcck  in  Northamptonjbiret 
January  i£th,  1773. 


Letters  of  Recommendation. 

To  Mr.  Thomas  Sadler,  on  his  New  Syftem 
^Practical  Arithmetic. 

S  1  R9 

UPON  a  perufal  of  your   Arithmetic,  I  think 
.it  incumbent  on  me,  (as  a  well-wifher  to  the 
literary  world)  to  recommend  it  in  the  mod  exprefs 

terms* 
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terms,  as  the  moft  ufeftil,  ingenious  (confidering  the 
verification)  ancl  elegant  performance  I  have  met 
with,  not  only  for  initiating  youth  into  Arithmetic 
(a*  the  Queftions  fttfe  many  of  *era  wrought  at  length) 
but  ufefni  aifo  for  feveral  Schooknafters,  who  having 
had  no  liberal  education,  are  often  deficient  in  the 
true  methods  of  Solution.  To  all  fuch  I  recommend 
it  fincerely,  and  hope  it  will  be  found  a  very  niefal 
and  vaktable  Manual*}  —  and  that  you  may  have  all 
the  encouragement  due  to  fuch  a  performance,  is 
the  hearty  defire  of 

Your  humble  Servant  and  Wefl-Wifher; 

P.    ANTROBUS. 

In  jiuthoris  laudem,  et  opera  ejus. 

YOUR  Book  needs  not  require  a  greater  fame* 
Than  bear  the  title  of  T.  SADLER'*  name ; 
Let  Zoilus  a] one,  his  envy's  far  below 
That  art  you  here  unto  the  world  do  fhew  r 
The  pious  Watts  with  all  his  facred  lays, 
Was  he  now  living  cou*dn*t  augment  your  praife, 
80  fam'd  your  works;  friend  SADLER  may  you  fillip 
Go  on  to  write,  as  you've  begun  with  fkill  .• 
And  may  your  future  arts  refound  in  praife 
More  noble,  and  fublime  than  bards  can  raife. 

Corripe  lora  manu*  nee  Jit  mutabile  pettus 
In  icy  c'onfiliis  utere  tuque  tuts, 
Ma&e  iuajic  Arte  hrevi  facts  iter  ad  Tiguras 
Arit  hmeticae  pa ndis  commodius  que  vias  > 
Tu  element  a  prima  ;  Tu  tot  a  opera  quoque 
Numerandt  doces%  perge,  et  amice  vale. 

P.  ANTROBUS. 

Dabem  de  Schola  Middlenvici, 

in  Provincia  cefirenfi  pridie 

flonas  Januariit  anno  pofi 

NaHmfiHrifium;  1773, 
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To  li/lr.  Thomas  Sadler  on  his  New  Treatife 

of  Arithmetic. 

OdDLER!  thy  genius  makes  the  world  admire* 
***  And  wonder  how  fuch  art  thou  didft  acquire 
To  write  fo  well,  digeft  thy  rules  fo  clear, 
Herculean  labour,  to  com  pleat  what's  here 
With  fo  much  truth,  laid  down  confpicuoufly, 
For  th'  ufc  of  man  !  fo  graceful  to  the  eye.  -—         ' 
But  well  I  know,  that  an  induftrious  mind 
Makes  hard  things  eafy,  to  inftrucl  mankind. 
Thanks,  thanks,  my  friend,  are  for  thy  labours  due, 
Candour  fays  fo,  and  Fame  reports  it  true. 
Thou  haft  prescribed  here,  a  noble  plan, 
To  charm  the  youth,  t'invite  th'  unlearned  man, 
To  tafte  of  ARITHMETICS  moft  ufeful  ftore, 
Worth  more  intrinfic,  than  all  India's  ore. 
With  pen  and  ink,  it's  value  none  can  write, 
Nor  can  the  thought  of  man  the  fame  indite, 
Great  places,  and  preferments  are  attained, 
By.thofe  who  in  it*s  art,  have  knowledge  gatn'd. 
Jiail  fprightly  youths !  thefe  pages  learn  with  ^pced} 
And  richer  ornaments  will  foon  fucceed. 
Ye  foft,  engaging,  lovely  fair  !  attend, 
Here's  pleafure  withjnftruclion  nicely  penn'd. 
ARITHMETIC  inverfey  here,  here  alone  we  view* 
Compil'd  with  ornament,  quite  model  I'd  new. 
In  ev  ry  page,  throughout  this  work  we  find, 
Fit,  curious  queftions,  to  improve  the  mind 
Of  youth,  and  age,  whofe  early  days'  pafs'd  by, 
Unmindful  oithis  ufeful,  rich  fupply, 
Without  whofe  aid,  the  Merchant  muft  r efrgn, 
1$11  trade  at  home,  and  to  each  diftant  Clime  ; 
The  meaner  Tradefman  readily  will  own, 
His  bufnefs  without  it,  cou'd  not  go  on. 
By  this  it's  plain  th*  ALMIGHTY  has  confign'd, 
The  art  of  LUMBERS  te  improve  mankind, 

la 
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In  trade,  and  commerce,  which  on  golden  wings, 
Bear  wealth  imraenfe  t* adorn  the  Throne  of  Kings, 
Then  let  not  envy's  baneful  tongue  pretend, 
To  blaft  this  Work,  with  good  intention  penn'd : 
Nor  let  the  Critic  with  ungen'rous  mind 
Defpife  the  whole,  if  he  by  chance  fhou'd  find 
A  fewfmall  errors,  but  to  mind  recall,— 
We  err  by  cuftom,  fince  old  Adam's  fall. 
May'ft  thou  my  friend,  meet  merit's  juft  reward 
For  fuch  great  labour,  penn'd  with  due  regard, 
Ttnftrucl  the  acre  in  NUMBERS  and  prepare 
The  youth  for  bufinefs  with  the  ft ri cleft  care, 
Oh !  may'ft  thou  be  rewarded  for  thy  pains, 
And  wear  the  Laurel  that  true  merit  gains. 

JOHN  HOPLEY. 

Occleflone  near  Middlewicb, 
February  ift,  1773. 

To  Mr.  Thomas  Sadler  on  his  New  Syjtem 
of  Practical  Arithmetic. 

SIR, 

YOUR  Treatife  of  Arithmetic  is  truly  a  very  ex- 
cellent performance,  and  I  have,  and  (hall  re* 
commend  it  as  the  moll  .ingenious  piece  extant,  in  our 
language,  upon  the  fubje&,  and  heartily  wiih  you  alt 
the  encouragement  due  to  fo  meritorious  -an  under- 
taking, and  am  Sir, 

Your  very  humble  Servant, 

NATH.  BROWNELL. 

Coventry  Mathematical 
School,  Feb.  4th,  1773. 
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To  Mr,  Thomas  Sadler,  on  bis  New 
Arithmetical  System. 

I  Greatly  approve  of  your  Arithmetical  Syflem,  and 
if  my  recommendation  of  it  mould  be  thought  of 
any  fervice  to  yon,  it  will  afford  me  infinite  pUafur* 
to  declare  my  fentiments  to  the  world,  of  a  work 
that  in  my  opinion,  juftly  entitles  you  to  the  thanks 
and  applaufes  of  all  perfons  engaged  in  the  inftructioa 
of  youths  in- fo  ufeful  and  neceflary  a  branch  of 
learning,    I  mm  Sir,  wifting-  you  fuccefs, 

Your  humble  Servant^ 
BENJAMIN   WEST. 

Weedoft'Bec\y  in  Northamptonjhire, 
February  5  th,  1773. 

To  Mr.  Thomas  Sadler,  on  his  New  Jtnd  In* 
geniousTreati/e  of  Practical  Ari  thmeti  c. 

SIR, 

YOUR  laft  I  received,  together  with  the  meets  of 
your  Arithmetic,  I  exceedingly  like  your  plan 
of 'proceeding,  as  tis  not  only  ufeful,  but  eren  vary 
tnfcertaining  both  to  youth  and  thofe  of  riper  years* 
If  he  whole  of  your  work  is  handled  in  a  mafterly 
manner,  which  doubt  not  will  render  it  a  favourable 
reception  to  the  public ;  for  my  part,  (ball  introduce 
it  to  my  pupils  as  the  belt  of  the  kind  extant,  and  am, 
(wifhmjr  ycmr fuccefs  in  all  your  undertakings) 

Sir,  Your  fmcere  Friend, 

and  humble  Servant, 

Ellefmere,  WILLIAM  GOUGH. 

March  1 2th,  1773. 

To 
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To    the   PU  B  L  I  C. 

WE  whofe  Names  are  hereunto  fubfcribed,  hav- 
ing pewftd  the  Plan  of  this  ingenious  Trea.- 
tife  of  Rraclical  Arithmetic*  beg  leave  to  recommend 
it  as  the  mod  Inftruclive.  (as  well  as  delightful)  Book 
we  hare  feen  upprf  the  fmbjeft,  *»<*  think  it  worthy 
the  great  eft  Encouragement  from  all  Ranks  and 
D egrees  of  People. 

Edward  Hatnnet,  Newhall, 
WiltiamEcclcfoalU  Tarporley, 
Charles.  Ear dijxg,  Congleton, 
Jmathan  Worfinfrcft,  Stockport, 
Thomas  Holland*  Norbury, 
Ifaac  Tarrat,  Epfom, 
Cervas  Adams \ 
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Chejhire* 


Surry. 


*  .     "       I  Philomath.  J..     f   -  . 
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Matthew  GUmknJon? 
Richard'Suddottes , 
Jojeph  HccfiOflsfield} 
John  Pinnington, 

Arthur  Burns, 
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Samuel  Tlodgkin, 
William  Swift, 
John  Salt, 
William  Breefe, 
Humphry  Davies, 
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Chefter,  > 

Chetford, 

Tarporley,  Author  |  ^ 
Geodefia  Imp'd. 
Burwardflsy. 
Stow  near  Lincoln, 
W-hampton,  Staff. 
Adderley,) 
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Explanation  of  Char  act  e  r  s. 

Signs.         Names.")  ^   f         Significations, 
-f.  Plus    \     \more,      °      Addition  as  5  +  4  is  9. 

—  Minus)     \lefs.        gj     Subtraction  as  8—3  is  £. 

i  Multiplied)  1 85  <j  MultipHcationas6X4is24# 
\  into  or  by   I  <u  r  ^       ^ 

-1.  Dihi-ie  by  £      Divifion  as  12—4  is  3. 

—  Equal  to  J        [Equality  as  7  +  5  =  12, 

•  •  (  S  *°  \ The  Signs  of  Pr°Portlonals  as  6 : 9 : :  1 2 : 1 2. 
.  /  Extraction  \  The  Square  Root  of  9  is  4/9=:  3 
[of  the  Roots  }Md  tbe  Cube  Root  of  27  is  1/27=3. 
8— 3X  4=  A.Jf°r  8  lefs  3  multiplied  by  4  and  divided 
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by  5=4* 


NOTATION    of    NUMBERS. 


NO.TAf  K)N  teacheth  to  exprefs 
Numbers  in  value,  more  or  le6; 
Ten  Characters  will  form  complete, 
What  fums  you  want  the/  e'er  fo  great. 

NUMERATION    TABLE. 

I  Unit. 
2  i  Tens, 
321  Hundreds. 
4321  Thoufands. 
5  4  3  2  1  T,  of  Thoufands. 
6  j  4  j  2  1  C.  of  Thoufands. 
7654321  Millions. 
87  654321  T.  of  Millions. 
9  8  7  6  5  4  3  2  1  C.  of  Millions. 

IN  this  Table  each  Figure  from  the  place  of 
Units,  increafeth  in  a  tenfold  proportion  •  as  1  in 
the  fir  ft  place  is  unit  or  one ;  2  in  the  fecond  place,  is 
two  Tens  or  Twenty  ;  3  in  the  third  place  is  three 
Hundred  and  fo  of  the  reft. 

A  '  When 


2  Notation* 

When  large  Number*  are  exprefled  by  Figures,  for/ 
the  moreeaiy  reading  of  them;  let  them  be  divided 
from  the  right-hand  towards  the  left  into  Periods, 
and  half  Periods,  each  Period  to  contain  fix  Charac- 
ters  or  Figures,  then  the  firft  Period  will  be  Units 
or  Ones,  the  fecond  Millions,  third  Billions,  fourth 
Trillions,  fifth  Quadrillions,  and  fixth  Qjiintillions* 
as  below. 

Note,  the  firft  half  of  any  Period,  are  fo  many 
Units,  the  latter  half   fo  many  Thoufands  of 

Quintillions.     Quadrillions,        Trillions; 
tb.       un.  th.    un.  tb.       Ufa 

123,456.         122,456*        123,466* 

Billions,  Millions,  Uaits. 

th.      un.  tb.       un.  c.x.t.  b.t.u. 

123,  456.        123,  456,         123,  456. 
To  exprefs  in  Figures  any  Ntimber  propos'd  in 
Words,  and  to  exprefs  ia  words*  any  Numbers  pro- 
posed   in   Figures,    obferve   .to  get   by    heart   the 

following 

RULE. 

In  Words  when  you've  the  given  fuitt, 
Fix  Cyphers  and  the  anfwer'll  come, 
And  when  in  Figures  'tis  no  more, 
But  count   them  from  the  Tabic  o'er. 

Ex  AMP  LET. 

What  is  five  In  the  fifth  place,  fix  in  the  .fixth 
place,  feven  in  the  feventh  place,  eight  in  the  eight 
plate,  and  nine  in  the  ninth  place  of  the  Table  ? 

By 


Notation.  3 ' 

By  annexing  Cyphers  to  each  Number,  according 
to  their  places  in  the  Table,  we  have  thefe  given 
Numbers,  Viz. 

50000 I 

ytoooool      ^ic»    Numbers  being 
80000000 1      ?"  wotcu  do™'  aCCt°rd' 

000000000  }     ln8  to  l"c  P/ac*s  *kere 

_ . — J     they  (land  will  be  equal 

to  987650000        i.  e.  in  words,  nine  Hun« 

dred  Eighty  feven  Million,  fix  Hundred  and 
fifty  Tboniand. 

Example    %9 

Ezprefs  m  Figures,  Eighty  Thaufand  four  Hun- 
dred and  forty. 

t*  /.  u* 

80,000 

400 

4°    . 


80440  ' 


*  » 

EXAMH!      3d; 

How  do  you  write  down  feventeen  Millions,  ft- 
venteen  Thoufand,  feventeen  Hundred  and  feven* 
teen? 

A    a  *7 


Not  at  i07i. 

17000000 

17000 

1700 

— ^   ■  in    ■  ■ 
17018717 


Example    4. 

Exprefs  in  Figures  forty-five  Billions,  four  Hun- 
dred, forty-five  Thoufand  and  four  Millions,  fixty 
Thoufand.  fix  Hundred  and  fifteen. 

45  jobo,ooo,OQQ,o6?> 
445*004,000,000 

•  '  '  v '        60,000 

600 

15 


*':   I 


»■»,»■   in  ■■ 


4S»445>004>o6o»6l5 


E  x  am  p  l  e    5 


Write  down  in  Words,  34167.  Begin  at  the  right- 
hand  in  the  place  of  Units,  and  count  them  as  per 
Table,  and  they  -will  be  read  thirty-four  Thouftnd, 
one  Hundred  and  futty-feven*  ... 

Ex- 


Notation:  5 

Example     6. 

Write  in  words  909090909.  Anfwcr.   Nine 
Hundred  and  nine  Millions,  ninety  Thoufand, 
nine  Hundred  and  nine. 
>0<x>0<>c<><>©<><>6<**><x><>^^ 

A  SYNOPSIS  of  the  Roman  NOTATION. 


1 

2 

3 


=1 


5 
6 

7 

8  = 

9  = 

10: 
11 


:II 
rill 

:  IIII  or  IV. 

:V 
VI 

VII 

VIII 

IX 


:XI 


20  = 

30: 

40: 

50 
60 


XX 

XXX 
XL 

L 
LX 


70: 

80: 

.   90: 

ioo: 

500: 

1000: 

2000: 


:LXX 

=LXXX 

:XG 

c 

D  or  I^' 
:M  or  CK 

:MM        ' 


5000=133  or  V 
6000 = VI 


1 0000: 
5 0000 : 


;X  or  CCI33 

boo 


<Soooo=LX 


1 00000= Cor  CCCI333 
1 000000 =M  or  CCCCI3333 


2  000000= MM 
&c, 

A3 


Addition 


6  Additlotiy. 

ADDITION. 


ADDITION  teacheth  us  to  find 
The  truth  of  Numbers  when  combin'd; 
The  Sum  or  Total  to  ejeprefs- 
Of  any  Numbers,  great  or  lefe. 

Firft  of  Simply  Numbers, 
RULE. 

As  Numeration  does  direel 
To  place  your  Numbers,  don't  neglcclj 
Firft  to  the  right  begin   to  count, 
And  you  will  and  with  eafe  th'  amount. 
Then  underneath  write  down   th'  excefs 
Above  what  Tens  it  (hall  exprefs ; 
Which  Tens  add  up  with  the  next  row 
And  through  the  whole  you  thus  raufl  go. 

Let  thefe  Numbers  be  added  together. 

Example  i.    Example  2.    Example  3. 

1  4  vy 

*54* 

8-9-- 

5* 
14 

89I2 


*54l34 
16475 

3589 
467 

65 

7 

890147.. 
86941 

74«6 

54 

M5 
36789 

67473? 

1021492 

To 

Addition.  7 

^To  add  up  the  Sum  of  Example  i.  Begin  and  fay 
4  and  2  are  6  and  9  is  15,  then  make  a  dot  with  the. 
pen,  and  carry  the  overplus  or  excefs  to  the  next  Fi- 
gure, and  fay  5  and  3  are  8  and  1  is  9  and  3  is  12, 
make  a  dot,  and  -write  the  excefs  above  10  in  the  place 
of  Units,  under  the  firft  line,  and  carry  the  two  dots  or 
tens  to  thefecond  row,  and  fay  2  and  1  are  3  and  5  is 
8,  and  8  is  i£  ma]ce  a  dot  for  the  ten,  and  fay  6  and 

4  are  10,  make  a  dot,  and  fay  4  Jtnd  7  are  11,  write 
down  the  overplus  1  under  the  fecond  line  or  row, 
an4  carry  the  three  dots  or  tens  to  the  third  row  and  fay 
g  and  7  are  10  make  a  dot,  then-  5  and  4  make  9, 
■which  "write  under  the  third  row,  carrying  1  dot,  or 
10  to  6  makes  7  and  1  is  8,  which  write  down  un- 
der the  fourth  row,  then  the  whole  fum  of  the 
Numbers  given  in  Example  1  makes  8912;  in  words, 
eight  Thoufand  nine  Hundred  and  twelve. 

Some  Arithmeticians  who  have  made  a  little  pro- 
grefs  in  Numbers,  perhaps  may  object  to  the  above 
method  of  pricking  off  the  tens  &c  and  explode  it, 
but  Mr.  Emerson  and  the  mod  celebrated  Authors 
recommend  it  as  a  very  fure  method  for  beginners, 
whether  in  Simple  or  Compound  Numbers. 

When  the  learner  has  c;ot  a  little  knowledge  of 
what  he  is  about,  'twill  be  found  very  eafy  to  proceed 
in  the  following  manner  as  by  Example  2.  Say  7  and 

5  are  12,  and  7  is  19  and  9  is  28  and  5  is  33  and  4  is 
37.  now  there  being. 7  above  3  tens,  write  down  the 
excefs  in  the  place  of  Units,  and  carry  3  to  the  fecond 
row  faying  3  and.  6  are  9.  and  6  is  15  and  8  is  23  and 
7  is  30  and  3  is  33  write  down  3  under  the  fecond  row 
and  carry  3  to  the  (bird  row,  faying  3  and  4  are  7  and 
5  is  12  and  4  is  16  and  1  is  17,  write  down  7  and 
carry  1  to  the  fourth*  row,  then  fay  1  and  3.  are  4, 
and  6  is  10  and  4  makes.  14.  writedown  the  excefs 
and  carry  1  to  the  fith  row,  faying  1  and  1  are  2  and 
5  is  7  write  down  7  under  this  row,  then  6  only 

re* 


8  Addition. 

remaining  in  the  fixth  row  write  that  down  rnits.^ 
proper  place,  Unit  them  up  according  to  your  Nume-. 
ration  Table,  and  they  will  be  fix  Hundred,  fevea- 
ty-four  Thoufand,  feven  Hundred  and  thirty-feven. 
By  either  of  the  above  methods  proceed  to  add  up  the 
other  Example,  and  you  will  have  the  fum  as  there 
underneath,  it  is. 

The  be  ft  way  to  prove  Addition  is  by  beginning  at 
the  top  and  adding  up  all  the  Numbers  downwards, 
the  fame  as  you  did  upwards;  if  both  funis  agree  the 
Work  is  undoubtedly  right. 


Example  4. 

Example  5. 

967891 

1234567 

2345<*7 

S901234 

891456 

567890.1 

789012 

2345678 

345678 

9OI2345 

4567890 

3228604 


31740615 


Example     6. 

♦  .   . .       ...  i 

I  was  born  in  the  Year  1730,  when  fhaU  I  b«% 
64  Years  of  Age?  '*  '•*"'.. 

This  h  no  more  than  'to  tj%s>  ]l         ,      - 

Add;'  64  * 
And  we  have  the       


j     * 


Year  required  1794 


1 


Ex, 


Addition.  $ 

Example     7. 

A  Gentleman  had  in  his  Nurfery  one  Million  of 
Oak,  one  Hundred  Thoufand  Afh,  and  one  Hundred 
Fruit  Trees,  and  alfo  fifty-nine  Elm  and  Lime  Trees; 
I  demand  how  many  Trees  were  growing  in  the  Nur- 
fery? 

« 

Oaks  -  -  1000000 

A(h   -  -  1 00000 

Fruit  -     -  -     100 

Elm     &c  -   -     59 


Anfwer      1 100 159  Trees  in  all. 


Example     8. 

In  feventeen  Hundred,  fixty  and  fix, 
A  Lady  was  born  whofe  age  I  would  fix  ; 
To  be  twenty  Years  Yd  have  her  no  more, 
But  join'  her  in  bands,  at  th'  age  of  one  fcore, 
Then  tell  me  Tyro,  what  Year  this  will  be, 
'Twill  pleafe  th'  dear  Charmer,  no  doubt  and  pleafe 

(  thee? 

To    it 66 
Add     20 

Anfwer    1786  the  year  required. 


«MMM» 


£r. 


io  Addition. 

Example     9. 

A  Tree  being  cut  into  four  parts,  each  part  be 
I  ing  meafured  contained  20,   25,   30  and    37  Solid 

Feet.    What  was  the  content  of  the  whole  Tree  ? 

■4 

Place  the  Numbers  under  each  other, 
thus.  20 

3° 

37 

Anfwer     112    Solid  feet. 


Example     io. 

A  Gentleman  being  upon  his  Travels  rode 
through  fix  market  Towns  A,  B,C,  D,  E,  Ff  in  one 
day,  fetting  out  of  the  Town  A  and  lying  in  the 
Town  F  all  Night,  found  the  diftaqce  from  A  to  B 
17  miles,  from  B  to  C  10,  from  C  to  D  16,  from  D  to 
£  7,  and  from  £  to  F  8  miles.  I  demand  the  miles 
travelled  by  the  Gentleman  that  day? 

Miles. 

Al       fB  -  -  17 


B|      |C  -  -  io 

From  C^to<  D  -  -  16 

D|        E  --     7 

Ej      [?  -  -     8 


Anfwer      58 

Ex. 


Additiorh  1 1 


LXAMPLE       II. 

Cyrus  King  df  Perfia  dyed  in  the  year  of  the 
World  3479 ;  when  Cambyjes  fucceeded,  and  reigned 
8  Years;  Darius  flftftafpes  36  Years;  Xerxes  21  Years; 
Artaxerxes  Longimanut  41  Years;  Darius  Not  bus  io/ 
Years;,  Artaxerxes  MAemon  46  Years;  Artaxerxes 
Othus  21  Years;  Arogus  2  Years,  and  Darius  Cado* 
nanus  4  Years.  Required  the  Year  of  the  World 
when  this   laft  Monarch  dyed? 

*fo  find  the  whole  period  of  this  Perfian  Monarchy, 
write  down  the  Year  Cyrus  dyed,  and  each  fucceed- 
ing  reign  under,  which  added  together  Anfwers  the 
conditions  required. 

Cyrus  dyed  in  the  year  of  the 
World        -         -       3479 
Cambyjes    reigned   *    -     -     8 
Darius  Hyftafpes      -  36 

ULerxes  -  -  -  21 
Artaxerxes  Longimdnus  -  41  ) 
Darius  Nothus  -  -  *  '  19 
Artaxerxes  Mnemon  *  *  46 
Artaxerxes  Ochus  -  -  5 1 
Arogus  -     -     -     *  2 

Darius  Cadomanus 


Years. 


j 


Anfwer       3677 

—MB* 

Example     12. 

Decypher  the  following  numerical  Roman  Charac* 
ters,  and  find  their  fum  Viz,    DLXXXI;  CCM 
OCCXLII  ;  CCCCIo3DD;  DC ;  MCCXXX  ;  MU 
XXIV ;    DCIX;  CCCTooo  CCXC  and  DCCL1X. 

Fron 


12  Addition. 

From   the   Roman  Notation  write  down 
the  value  thus.  —  581 

10242  By  the  help  of  the 

1 000000  Roman     Chara&eVs 

/  600  many  curious  and  a— 

1230  mufing   Paradoxical 

^524  queftions  have  been 

609  propofed   and  An- 

100290  fwered. 

759 
Anfwer      1 115835 

*'    ■  ■     1  ■» 

AMUSING  QJJ  E  S  T I O  N  S  6cc. 

A  Paradoxical     Question, 

In^o  my  Houfe,  came  neighbour  John, 
With  three  legs   and  a  wooden  one ; 
If  one   was  taken  from  the  Swain, 
Juft  five  ye    wits  would  then  remain. 

Solution. 

According  to  the  Roman  notation  the  number  of 
legs  are  IV.  ^  4.  then  by  taking  away  the  /  only 
the  V  remaining  makes  5,  which  anfwers  the  con- 
ditions  required. 

An, 


Tables  of  Coins,  &c. 
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Another  by    Mr.  Samuel  Hammond ^  in  Ladies 
Diary  for  1760. 

In  only  one,  I'll  prove  there's  none, 

In  /even,  five,  no  more ; 
But  (without  tricks)  there's  nine  \njix> 

Altho*  in  Jive  but  four. 
What  I've  above,  propos'd  to  prove, 

Is  literally  true  , 
And  hope  next  year,  ye  artifts  rare, 

'Twill  be  refolv'd  by  you. 

Anfwer'd  in  the  then  next  year's  Diary,  via,  1761, 

by  T.  Sadler,  thus 

In  One  a  Cypher  Sir  I  fee,         0. 

In  feVen,  Jive  I  muft  confefs,      V. 

In  fIX  there's  nine  all  muft  agree,   IX. 

\nflVe  there's  four  nor  more  nor  leis.  IV. 

Tables   of  the  mod:   common    Coins 
"Weights  and  Meafures,  ufed  in  Great  Britain. 


Firft  of  Englijb  Money \ 


I  Shillings.   I 

1  *  1 


48 


12 


960        I  240     I 


20 


Mria 


Pounds- 

1. 


SCHO 


»4 


•    Tables  of  Coins,  &c. 


S    C    H    O    L    I    U    M. 

The  foregoing  Table  and  the  fucceeding  ones  are 
explained  in  the  following  Manner,  the  words  at  Top 
exprefsthe  Names  of  all  the  numbers  below  them, 
with  the  Character  under  each  Word,  and  are  to 
be  read,  or  learned  by  Heart  thus;  4  farthings  equal 
to  1  penny.  48  farthings  12  pence  or  1  {hilling. 
i)6o  farthings,  240  pence,  20  ihil lings  equal  to  1 
pound.  £  denotes  1  farthing,  or  1  fourth  of  a  penny, 
-j-  denotes 2  farthings,  or  1  half  of  a  penny;  •£■  de- 
notes 3  farthings,  or  3  fourths  of  a  penny.  4  pence 
is  1  groat,  6  pence  1  teller,  5  (hillings  1  crown, 
6  (hillings  and  8  pence  1  noble,  10  (hillings  one  an- 
gel,   13  (billings  and  4  pence  1  mark, 

TROY    WEIGHT. 


1 

Grains. 
gr- 

Pennyweights, 
dw. 

■ 

• 

2^ 

1 

Ounces. 
.  02. 

1 

480 

20 

1 

Pound, 
lb. 

5760    J 

240           | 

12       I 

1 

The  celebrated  Mr.  Malcolm,  in  his  laborious 
Syftem  of  Arithmetic  page  74,  fays  ««  That  the  Ori- 
ginal of  all  Weights  in  England  was  a  Corn  of 
Wheat,  taken  out  of  the  middle  of  the  EaY  and 
well  dried;  of  which  32  made  one  Penny  Weight, 
inftead  of  which,  they  made  afterwards  another 
Divifion   of  the  Pennyweight  ifito  24  Grains/'. 

Mr. 


(< 


<c 


ft 


€( 


44 
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Mr.  Ward  (in  his  Young  Mathematicians  Guide)  cites 
a  Statute  of  Edward  III.  by  which  there  ought  to 
be  no  Weight  ufed  but  Troy,  "  but  Cultom"  (fays 
he)  •♦  afterwards  prevailed  in  giving  larger  Weight 
'•  to  coarfe  and  DrofFy  Commodities,  and  thereby 
•c  introduced  the  Weight  called  Averdupoife,"  and 
as  to  the  proportion  betwixt  Troy  and  Averdupoife 
Weight,  he  fays,  "  that  by  a  very  nice  Experiment 
•*  iie  fcund  that  one  pound  Averdupoife,  is  equal  to 
*'  14  Ounces  1 1  Penny  Weights  15  ~  Grains  Troy  " 
So  that  neither  the  Ounce  nor  Pound  are  the  fame. 

By  Troy  Weight  are  weighed  Jewels,  Gold,  Silver, 
Corn,,  Bread  ami  Liquors. 

APOTHECARIES    WEIGHT. 


Grains, 
gr. 

Scruples.  { 
fcr.        J 

20 

1 

Drams, 

dr. 

60 

■ 

3 

I 

Ounces. 
oz. 

480 

24 

1  8  1  ■ 

Pounds, 
lb. 

5760 

I      288        I      96       |        12 

1        > 

apothecaries  is  the  fame  as  Troy  Weight ,  and  is  fo 
called  becaufe  the  Apothecaries  Druggijlt  &c.  com- 
pound their  Medicines  hf  it,  but  they  buy  and  fell 
their  Drugs  by  Averdupoije  Weight. 


A V  E  R- 


1<S      Tablet  of  Weights,  Meafuret,  &c. 


ii  a  -  sb 

_  g-  II  --  .8 

-s  -  &» 
pS's'S-s 


> 

< 
pi 

SO 

a 
a 

o 


8  C  5,  s 

ii  s-g-! 


1 1 1  =• 


o 
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■as;.-. 


I  BU  §  I 


%  a  f|i 


a  §  -  o  a 


c 
o 

o 

CO 

•*• 

CN 

CO 
0 

o. 

G 
0 

cc 

0 

0 

0 

'- 

S  9. 

- 

B 

?ig 

crc- 

3 

o 
a 

o 


> 

d 
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\ 

^ 

p 

uo 

: 

10 

JT1  CL. 

. 

©, 

NO 

+H 

p   p* 

• 

i 

» 

?    : 

CO 

• 

* 

4> 

: 

! 

0 

t 

1 

1 

'ft 

* 

• 

« 

■ 

'  o 

* 

w 

^ 

*H 
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Qr. 
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i 

•1 

CA 

• 

■ 
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£ 

^ 

■ 

w 

„ 
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• 

CO 

' 

■ 
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W 
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N 
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CO 
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t 
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• 

> 
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9» 
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* 

w 

V 
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^1 
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K> 

CO 

VO 
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o\ 
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M 
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MB 
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O 
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4^ 
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O 
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COMPOUND.  ADDITION. 


To  add  up  numbers  of  feveral  denominations  to- 
gether, obferve  the  following 

RULE. 

Let  all  your  numbers  placed  be, 
In  form  and  order  to  agree ; 
Pounds  under  pounds,  the  reft  fo  name, 
Of  weights  and  meafures  do  the  fame. 

Before  we  proceed  to  work  any  examples,  it 
will  be  neceiTary  to  get  by  heart  the  following 

PENCE    TABLES, 


d. 

s.       d. 

20l             | 

r    1   -  8 

3° 

2  -  6 

4° 

3  -  4 

SP 

4-2 

6o  \ 

1    5  -  ° 

70  }>are  <j 

5-10 

80 ' 

1 

6-8 

90 

1    7  -  6 

100 

8  -4 

110 

9  -  2 

120J 

,.10  -  0 

2 

3 

4 

5 
6 


s.  d. 

rM 

3* 
48 

60 

72 

7  |>are  \  84 

8  96 
108 
120 

»32 
U44 


9 
10 

II 

I2J 
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Add  thefe  Sums,  of  Moaey  together. 


Example  i. 

Example  2. 

£.      s.      d. 

t- 

J.          </• 

(20)  {12) (4) 

1     16.      4.   - 

41 

H      5i 

12     10      9  i- 

86 

18    11  $ 

341     16.     4. 

»5i 

19      Ak 

9.    10.    11.  % 

67 

17      7i 

18.     15       8 

12 

12      3$ 

384      10        1  .261      2     8| 


To  add  up  Example  1  •  Begin  and  fay  3  and  1  is  * 
4,  make  a  dot  and  carry  1  to  the  next  denomination, 
Taying,  1  and  8  is  9  and  11  is  20,  make  a  dot  and 
carry  the  overplus  above  12,  to  wit  8,  to  the  next 
figure,  faying,  8  and  4  is  12,  make  a  dot  and  fay, 
9  and  41s  13,  which  is  x  above  12,  therefore  make 
a  dot  and  write  down  r ,  and  carry  the  three  pricks 
or  dots  to  the  next  denomination,  and  fay,  3  and  i£ 
rs  18,  and  10  is  28,  make  a  dot  and  carry  the  excefc 
above  20,. to  wit,  8  to  the  next  figure,  faying  8  and 
16  is  24,  make  a  dot,  then  fay  4  and  10  is  14,  and 
1 6  is  30,  make  a  dot,   and  write  down  the  excefs  1  o 
under  its  own  line,  and  carry  3  (the  number  of  dots) 
to  the  place  of  pounds,  and  fay,  3  and  8  is  11,  make 
a  dot,  and  fay,  1  and  9  is  10,  make  a  dot,  then  1 
and  2  is  3  and  1  is  4,  which  write  under  its  own 
line,  and  carry  the  10  or  dots  to  the  next  row.     Say- 
ing, 2  and  1  is  3  and  4  is  7  and  1  is  8,  write  down 
8  at  the  bottom  of  the  line,  then  3   remains  in  the 

H  C  third 

#  See  the  marginal  notes  in  Multiplication, 


■ 

16  Compound  Addition. 

third  row,  which  write  down  irk  the  third  place,  and 
ahe-fura  total  is,  three  hundred  and  eighty  four 
pounds,  ten  (hillings  and  one  penny. 

The  above  method  being  fo  eafy  to  be  understood* 
I  (hall  now  proceed  to  (hew  the  learner  how  to  add 
tip  fuch  fums  by  a  more  expeditious  method,  and  for 
that  purpofe,  take  Example  2.  and  fay,  1  and  3  id 
4,  and  2  is  6  and  1  is  7  and  3  make  10;  10  far- 
things is  two  pence  halfpenny,  fet  down  the  half- 
penny thus  -J-  and  carry  the  two  pence  to  the  pence 
row,  faying,  2  and  3  is  5,  and  7  is  13  and  4  id 
16  and  11  is  27  and  5  is  32,  then  fay,  30  pence 
is  2  (hillings  and  6!  pence,  and  2  pence  is  3- {hillings 
and  8  pence,  fet  down  8  and  carry  2 ;  and  proceed 
to  the  ftiillings  and  fay,  2  and  2  is  4,  and  7  is  11, 
and  9  is  20  and  8  is  28  and  4  is  32  (which  is  2 
above  3  tens}  fet  down  the  2  and  go  on  to  the  next 
row  (which  is  compofed  of  a  number  of  ones  being  fo 
many  ten  JhiXUngs*  as  you  may  fee  by  their  being 
placed  or  fet  in  the  p lace  tftens)  and  (therefore) 
carry  the  3  tens  thereto,  and  fay,  3  and  1  is  4  and 
1  is  c  and  1  is  6  and  1  is  7  and  1  is  8,  eight 
ten  (hillings  make  4  pounds,  which  carry  to  the  place 
of  pounds,  and  fay,  4  and  2  is  6  and  7  is  13  and 
1  is  14  and  6  is  20  and  1  is  21,  write  down  1, 
and  carry  2  faying,  2  and  1  is  3  and  6  is  9,  and 
5  is  14,  and  8  is  32  and  4  is  26,  which  write  down 
and  the  total  will  be  two  hundred  and  fixty  one  pounds, 
two  (hillings  and  eight  pence  halfpenny,  in  the  fame 
manner  proceed  with  the  following  examples,  or  any 
other  of  the  like  kind  or  fort. 


Example 


Compound  Addition. 

Example  4. 
£.       s.      d. 


27 


346      17      94 


Received  of 


Example  6.  £, 

Mr.  £4/?  41 
JF#?  9 
iV*r/>&  6 

Mr.  £«//£   8 


it 
16 

*7 
11 


4 

9k 

2 


ReceivM  in  all         £.66     16     %% 

Example  7. 
A  Tradefman  received  in  cafh  of  J.  4!.  is.  4d.  of 
B.  13I.  14s.  56,  f  of  67,  81I.  16s.  8d.  of  Z>.  94I. 
1  os.  od.  i  of  £.  5I.  16.  8d.  and  of  F.  51 1,  os.  8d.  4 
What  was  the  fum  receiv'd  ?    £     s.      d. 

A.  4 

B.  ,3 

C.  81 
.0.  94 

•^*    5 


Received  of  < 


M 
16 

10 


4 

5i 
8 

9* 
8 

8£ 


Receh'diaall  ^.251    - 


7  A 
/  * 
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Example  8. 

Zehedee  owes  his  brother  Amhrofe  fourteen  millings 
and  nine  pence  halfpenny,  his  brother  Thomas  twenty 
five  {hillings  and  four  pence,  his  brother  Jojeph  fix- 
teen  (billings  and  three  farthings,  his  fitter  Mary  one 
pound  feven  groats,  and  two-pence,  and  to  his  neigh- 
bour Qwny  a  noble.  How  much  does  he  owe  in  all* 

g,     s.    d. 

P  Ambroft  14     9  \ 
Thomas     1       5     4 

Due  to    {fofeph  16       I 
Mary        1       26 

Owen  6     8 


Anfwer      £4      5    4I 


Example  9. 

Old  Simon  aged  ninety  two,  : 

At  laft  did  bid  this- world  adieu, 
Some  mouldy  pelf  he  left  behind, 
Which  oft  difturb'd  his  craving  mind.  . 
Four  fons  he  had*  and  each  now  claims 
His  fhare,.  John,  Simon,  Ralph,  and  James  ; 
His  wife  b'ing  dead,  he'd  daughters  three, 
Call'd  Sufan,  Ruth*  and' Margery . 
His  will  b'ing  read,  young  Simon  found, 
He  muft  receive  three  hundred  pound, 
Juft  eight  /core  pounds  too  was  Ralph* s  part, 
But  Johnnt  bore  an  aching  heart, 
And  of  his  fortune  was  beguifd, 
Becaufe  he'd  got  their  maid  with  child. 


One 
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One  Jhilling  only  was  his  fliare, 
But  James  it  feems  had  better  fare, 
Of  cam  in  pounds  Jix  /core  had  he, 
And  Sufans  part  was  ninety  three  \ 
But  Ruth  unlucky  girl  had  ran 
Away  with  Joe  the  fcrvant  man, 
And  for  the  hafty  crime  fhe'd  done/ 
Was  cut  off  juft  the  fame  as  John ; 
But  Marg'r/s  fliare  amongft  the  .reft, 
By  calculation  prov'd  the  heft, 
For  by  the  father's  will  we  find, 
The  cheft  which  Simon  left  behind 
JIad  ftore  of  pelf,-i-the  treafure  found, 
Amounted  to  four  hundred  pound : 
Of  clothes  and  goods  it  did  appear,- 
Juft  thirty  pound  was  made  out  clear, 
All  this  was  left  to  Madge  becaufe, 
She  had  obey'd  her  father's  laws. 
Now  Tyro  you  with  eafe  may  find, 
The  fortune  Simon  left  behind. 

To  anfwer  this  Example,  is  no  more  than  to  write 
down  each  one's  fortune  as  under,  and  add  them 
together. 

£ •       $• .    #« 

r3oo     -    - 
%6q    -    - 


Simon's 

Ralph's 

John's 

James's 

Sufan'j 

Ruth's 

Marg'ry'j 


fliare  < 


-  *  - 

1 20  -  - 

93  -  - 

-  1  - 

43°  -  - 


Sum  left    £.1 103     2    - 

C3 


MILK     IU 


Example 


< 


3° 


Compound  Addition: 


Example  io. 

A  houfe  keeper  had  di(burs'd  for  her  lady,  in  mar> 
ketting,  (per  memorandum  book,)  for  beef,  ten 
ihillings  and  five  pence  halfpenny,  mutton,  feven 
Shillings  and  eight  pence,  veal,  five  millings  and  three 
pence  farthing,  chickens,  nine  groats,  and  for  eggs,, 
ieven  farthings.     What  was  the  fum  difburft  ? 

/.     d. 


Beef 
Mutton 

IO 

•    -                    7 

8 

Veal 
Chickens 

•     • 

-      .    -•          5 

3 

3* 

Eggs 

•^ 

»* 

'      Sum    ^.i    6 

6* 

Example  ii. 

Frank  Guzzle*  Bekh,  and  Soaking  Dany 
Muft  have  a  bottle  with  Sir  /afar,  * 
And  topers  like  with  Trot  f  prevail, 
To  fill  a  jug  of  nappy  ale. 
A  jug  !  a-  mighty  jug  indeed, 
A  yard  about  was  fiU'd  with  fpeed; 
Ten  quarts,  it  held,  as.  neighbours  tell, 
Which  pleas'd  the  Landlord  mighty  well. 
Three  times  b'ing  fill'd  the  topers  they, 
Cau'd  fcarce  conduct  themfelve*  away, 
But  paid  the  fcore  which*  pleafed  Trot, 
To  think  what  cuftomers  he'd  gotr 
*Twas  fftyK  pence  a  piece  the  (hot; 
What  was  the  whole  young  Tyro  tell; 
Which  pleas'd  the  Landlord  Trqt  fo  well  ? 


} 


*  Sir  Jtiit  Barleycorn        \  The  LauJlottL 


Br 


Compound  Addition,  %t 

By  pence  Table  50  pence  is  4f«  -  id.  which 
write  down  three  times  thus, 

Frank  Guzzle         ---42 
Belch  -  -        4      2 

Soaking  Dan  -       4      2 

The  fom  fpent    -      12      6 


EXAMTXE    I2V 

A  Farmer's  bill,  upon  his  Labourer. 
Roger  Furber9 

1770.  To  John  Simon. 

iWizy  30 :  To  a  meafure  of  Corn     - 

%une  8 :  Ditto 

24:  Ditto 

30:  A  bufliel  t)f  Oats 

^p  1 :  A  load  of  Coals 

;i2:  Beef 

18 ;  Butter 


- 

Zfr. 

£• 

s. 

rf. 

5 

8 

— 

6 

3 

— 

7 

— 

— 

2 

6 

— 

16 

- 

4 

4  . 

- 

• 

1 

6* 

Total  £2       3      3 1 


rtfraMM 


Aa 


$2  Compound  Addition. 

Example  ij. 

An  Affeffment  for  the  Highway  Levy  or 

Ley,  in  the  Townfhip  of  N and  Pariflj 

of  M *— *  in  the  County  of  Chefter,  rated 

at  3<s/  per  pound,  from  Michaelmas  1769,  to 
Michaelmas  1770.  £•    s.   d. 

Sir  Ambrofk  Lmgbutts,  Bart.     ;      2     4     8J 

Samp/on  Gripe  Efq.  •—  13" 

IfaacTarrat         —  —  1  '7     9i 

Samuel  Bent  ley  —  211 

William  Swift  —  i     8*    4 

^a/to?/  Brown  -—  .2  .  3  kI  ^ 

C&4r/*r  /fotfoi  —  3     --    4i 

7>r§/2*  Pi6///w  —  1    10     5 

Anne  Nicholls.  —  a   15  11 -| 

Benjamin   Weft  —  21- 

Thomas  Baker  —  r    4  n 

Tat  rick  Q'Cavannah  — %  1    15   ia| 

Arthur  Burns .   .  ..:-—._  2      3.  .  7 

Edward  Ha?nnrt  — 1  1     4    . 1  i 

William  Breeze  —  .1  .14     9 

Thomas  Weaver  —  -  18  10  £ 

Samuel  Hodgkin  —  -    16  n 

Thomas  Holland  —  -     4    5  i 

William  Gough  —  234 

Bjobert  Langley  —  3    14    11  £ 

1-35    18     ^ 

Exam- 
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Example  14. 

A  Gentleman  cave, orders  to  sax  Auctioneer*  to  fell 

Lied  the  following  farms  or  tenements*  What  is  the 
fum  total  of  they:  yearly  rent? 

Tenants  Names  Rent  per  Ann* 

tfeffety  Blah           —          —  27     5  - 

Thomas  Jehkin              —  15  15  — 

fohn  Fijker           —           — -  -  -12   1?  ~ 

Ambrofe  Sadler            .      — *      '  40  '  —   - 

Zebedee  Sadler              — -  710  — 

Thomas  Sadler                  —  *  k  id  -* 

Jofeph  Sadler                    — •  4  10  — : 

Stephen  Gibbons    ~               *—  3   2  5  — ' 

William  Podmdre                 —    '  »  1   1 6  (5 

Ralph  Ireton          —             —  I   io  - 

^?£  Itote     '        —               —  1   17  -: 

Gj/y  C?££              —            —  1   18  ^ 

jfohn  Knowles           —     ..  .  — '  1     1  - 


•■"*» 


Aofvwir      ^.1.25   -  ~ 


Troy 
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Thoy  Weight. 

A  Lady  of  fortune  being  defirous  of  furniihing  her- 
felf  with  houfliold  place,  went  to  a  Silver-fmith  and 
bonght  dijhes  to  the  weight  of  20  lb.  10  02:  18  dwt. 
and  2igrs.  plates  37  lb.  19  dwt.  and-14  Sr«  fpoini 
81b.  90Z.  and  4  dwt.  /alts  31b.  15  dwt.  and  I9gr. 
a  tankard  and  cup  51b.  noz.  and  14  dwt.  and  alio 
three  waiters  12  lb.  and  23  gr.  What  weight  of 
plate  did  pie  buy  in  all  ? 


Write  down  the 
weight  of  each 
quantity  under 
each  other,  and 
add  them  up  as  in 
addition  of  Mo- 
ney, only  take 
care  to  point  or 
dot,  according  to 
tHe  table  pertain- 
ing to  this  weight 
in  page  14  and  as 
you  .fee  exprefs'd 
at  the  top  of  each 
denomination  in 
this  example. 


Difhes     - 

Plates      - 
Spoons     - 
Salts 
Tankard  &c. 

\yaiters     - 


,  ( 

12')  (20)(a4) 

lb. 

oz. 

dwt 

•gr* 

20 

IQ 

i8. 

21. 

37 

- 

l9 

14. 

8 

9 

4 

—  ■ 

3 

— 

l$. 

19. 

•    5 

II 

14 

-  • 

.12 

■— 

— 

23 

■«7' 

9 

*3 

5 

Note,  you  may  work  this  ex- 
ample and  all  others  of  the  kind 
without  dotting,  (except  at  the 
grains)  for  the  penny  weights  are 
to  be  work'd  the  fame  as  Jhii 'lings* 
the  ounces  &spence>  and  Khz  pounds 
as  integers* 


Apo«* 


Compound  Addition.  %$ 

Apothecaries  Weight, 

An  Apothecary  made  a  compofition  of  6  ingre- 
dients, the  weight  of  the  i  ft,  was  12  lb.  6oz.  4  dr. 
ifcr.  and  iggr.  the  2d.  81b.  40Z.  5  dr.  2fcr.  and 
i4gr.  the  3d,  91b.  ifcf.  and  i6gr.  the  4th.  14th. 
30Z.  and  1  dr.  .the  5th,  61b.  noz.  4  dr.  2fcr.  and 
17  gr.  and  the  6th.  1 1  lb.  2  fcr»  5  gf .  What  was  the 
weight  of  the  whole  ? 

(12) (8)    (3)   (20) 

No.       lb.    oz.  dr.  .fcr.    gr. 

I      12    6    4,    1     13 

2  84/;        2.     14 

*  rA  Note,  the  p rat nt 

3  Q      *■      —       I       IQ  n.6  /L-i 
0          y                                         are  caft  up  as  lhil- 

4  14     3      u     **      -        lings,     and     the 

5  6ll      4       2.      17       ounces  as  pence. 

<S       II         -       -       2.         5 


-M 


Aaf.    $2     21 


Averdupoize  Weight. 

A  Country  fhop  keeper  bought  of  a  Tradefmah  in 
London,  Sugars  weighing  4  c.  3qrs.  and  91b.  Rat/ins 
2C  iqr.  and  2ilb.  Teas  1  c.  and  3  qrs.  Coffee 
3  qr.  and  19  lb.  and  Sfkes  1  c.  and  12  lb.  What 
Was  the  whole  weight  ? 

(4)  (28) 

c.    qr.     lb. 

Sugars  -  4  3  9.  at.  tf.  No  occa- 
Raifins  *  '  2  I  2 1  fion  for  dotting  at 
Teas       ••  13—  the  quarters,  they 

Coffee      -      -      2     iq#      h*lng  caft  UP  as 

?        J        tho' they  were  far- 


Spices       -      1      -     12 
Anfwer     11 


things. 


j6 


Compound  Addition. 


A  Stocking  Weaver  bought  6  bales  of  filk 
containing,  (viz.) 


N°. 
I 

2 

3 

4 

5 
6 


ib. 

5 

2 

3 
6 

5 
i 


(i6)     (16) 

OZ. 

10, 


8 

4 
14. 

^2 


dr. 

14* 

15- 
12. 

8 
3 


Anfwer         25       9      - 
Long  Measure. 

A  Turnpike  Surveyor  meafures  upon  the  road,  from 
A  to  B  6  miles,  4  furlongs  15  poles,  from  B  t®  (7 
4  miles,  7  furlongs,  30  poles,  from  C  to  D  10  miles, 
20. poles,  from  D  to  £'9  miles,  6  furlongs,  12  poles, 
and  from  E  to  F  12  miles  2  furlongs  15^  poles* 
What  is  the  diftance  betwixt  A  and  F  ? 

(8)  (40)        Note,  there  is  no 
m.  fur.  pis.      need  to  dot  when 

6  4   -Tfr 

7 


From 


J1 

C 
D 
E 


Mo<i 


B 

C 

D 

E 

F 


4 

10 

9 
12 


6. 


3° 
20. 

12 

15 


Aafwcr     43  5    12 


adding  up-  ^0/ks, 
for  chey  are  only 
as  tho*  they  were 
two  rows  of  figures 
the  fir  ft  integers, 
and  the  fecohd 
far  things ,  but  that 
I  may  not  leave 
the  learner  under 
the  leaft  difficulty 


(of  which  I  ftiall  always  be  as  careful  as  poffible)  let 
me  further  explain  my  meaning,  by  (hewing  how  to 

add 


, 


Compound  Addition.  37 

The  diftance  from  4  ft**>es,  A  B  C  ^  bcing 
mcafured  along  a  walk  to  an  obeiifc  in  a  nobleman  s 
garden,  was  found  to  be  as  follows, to  wit,  from  /? 
to  8  140  yards,  2  feet,  11  inches.  B  to  C  134  Yard,j 
1  foot,  9  inches.  C  to  D  1*1  yards,  4  inches,  and 
from  D  to  the  obelilk  108  yards, -a  feet,  8  inches. 
What  was  the  whole  diftance  r 


(3)(»2) 

yds.  ft,  inch. 

J'i      [B  140  2.  II 


^          2*  L    J  C  I  24  '  I  9  Note>  lnches  are 

From  £  j>to<j  D    "  _  *  caftnpinthcfame 

Dj       [ob.108  2.  8  ^ncr as^,. 

Anfwer       535  1  8 


add  lip  the  poles  in  this  example,  to  do  -which,  fay 
5  and  2  is  7  and  5  is  I2,fet  down  2  and  carry  1,  and 
fay,  1  ami  1  is  2  and  1  is  3* and  2  is  5  and  3  is  8  and 
I  is  9  ;  9  quarter  pates  is  ifuriongs  and  x< quarter, 
the  fame  as  9  farthings- is  2  penee-faithinf^fberefore 
fet  down  1,  and  the  fum  is  1  furlongs  and  12  poles* 
the  fame  as  if  you  had  dotted,  then  carry  the  2  fur- 
longs to  the  row  of  furlongs,  and  proceed  to  work 
the  queftion. 

D  Clot** 


3* 


Compound  Addition. 


Cloth  Measure, 

A  draper  at  a  Fair  bought  $  pieces  of  cloth,  each 
piece  containing  as  follows,  viz. 

(4)  (4) 
yds.  qr.  nls. 


I 

2 

3 
4 
5 


35 
46 

21 

47 
J9 


Anfwer  171 


3 
1 

3 
1 

2 


3 
2 

1 

3 
1 


The  learner  may 
obferve  that  nails 
and  quarters  are 
caft  up  the  fame 
%sfarthin9s% 


Land  Measure. 

A  farmer  rents  4  pieces  of  land  containing. 

(4)  (4o) 
ac.  ro.  pis. 


In  one  field 
In  another 
In  another 
la  another 


16 

24 
21 

*3 


1 

3 

1 

1 


24 

12 

34 


Anfwer      75    3     34 


To  caft  up  poles 
without  dotting 
you  have  direc- 
tions in  the  pre- 
ceding page,  and 
the  roods  are  ad- 
ded up  as  though 
they  were  far' 
things. 


Wine 


Compound  Addition. 


i9 


Wine  Measure. 

A  nobleman  bought  of  a  *wine  merchant,  the  follow- 
ing forts  and  quantities  of  wine  viz.  port  i  tun 
l  hogfhead  and  36  gallons,  claret  2  hogfheads  49 
gallons,  mountain  2  hogfheads  30  gallons  and  4  pints, 
and  UJbon  3  hogfheads  7  pints.  How  much  did  he 
buy  in  all  ? 

(4)  (*3)  (8) 
tu.  hhd.  gal.  pts» 

1     1     36    - 

-  2    49.    - 

-  2     30    4. 

'-3-7 


Port 

Claret 

Mountain 

Lisbon 


Hogfheads  are  cat 
up  the  fame  as/a  r- 
t  kings. 


Anfwer 


3     1     53     3 


Ale  tftfd  Beer  Measure. 

A  London  brewer  fent  into  the  country,  ale  and 
beer  as  follows,  viz.  at  one  time  4  hogfheads  19  gal- 
Ions,  at  another  3  hogfheads  1$  gallons,  at  another 
12.  hogfheads  24  gallons,  at  another  5  hogfheads  19 
gallons,  and  at  another  8  hogfheads  5  gallons.  How 
much  was  fent  out  in  all  ?  ( $  1 ) 

hhds.  gat. 


r 

Delivered  the 


ift. 


Ll         [   4 
2d.  J  3 

3d.  j>time^  12 

4*.  j    5 

5th.  j         I  8 


»9 

•24 

5 


Anfwer     33    31 
D  a 


Dw 


40  Compound  Addition. 

Dry  Measure. 

A  cornfaftpr  delivers  out  of  his  granary  the  follow- 
ing quantities  of  corn,  to  nuJt,  wheat  7  quarters  1 
comb  3  buQiels  and  2  peeks,  rye  5  quarters   1  comb 

2  bufhels  and  1  peck,  eats  4  quarters  1   buftiel  and 

3  pecks,  and  barley  3  quarters  1  comb  and  3  bufhels. 
What  was  deliver'd  in  all  ? 

(0  (4)  (4) 

qr.  com.  bu.  pks. 

Wheat       7132  The  pecks  and 

Rye  •       5     1     2     i        f "fP'A  «f e  caft  UP 

Oars  A      -      1      *  Iike/*r*W/,and. 

Barley       313-         halfpence. 

Anfwcr       21     i     2     « 


Tims. 

A  certain  per  ion  had  4  foas,  Ralph*  Jab**  James , 
and  Andrew*  when  Jaj&a  was  born,  Ralph's  age  was 
2  years  4  months  1  week  and  3-  days,  when  Janitt 
was  born,  John's  was  3  years  5  months  3  weeks  and 
4  days,  and  when  Andrew  was  born  James**  age  was 
4  years  9  months  1  week  and  5  days.  How  old  was 
Ralph  (the  ekteft  /on)  when  Andrew  (the  youngeft) 

was  born?  (l2)M(l) 

y.m.w.d. 

Ralph's  1  (John     1  fa  4  1   3 

Johns     ^  age  wheal  James     >  was  born  ^  3534 

Jameses  J  \Ajtdre*u>)  14  9  *   5 

Anfwer    10  7  2  5 


Here  you -fee  that  w^i  are  to  be  added  up  in  the 
fame  maftifrer  as  far  things,  and  months  in  the  fame 
maaaer  as /^/»cr .  Pro- 


Gbmfottmd  Ad&tim.  41 

Promiscuous  Questions, 

Sele&ed  from  the  bed  authors,  for  the 
exerdfe  of  the  learner,  with  the  *ame  of  the 
author  prefixed  to  his  performance. 

Queftion  r.  From  Mr.  Vjff*  Arithmetic,-  page  30, 
A  perfon  faid  he  had  2a  children,  and  jthat  it  hap- 
pened there  was  ayw  and  a  half  between  each  of 
their  ages,  his  ddett  was  born  when  he  was  24  years- 
old,  and  the  age  ${  the  jfonng$ft  k  »©w  21.  What 
wa#  (he  father's  age? 

years 
Father's  age  when  th$  c  Me  ft  chiI4  was  born     24 
19  Children  allowing  n«r  i  tawec*  «ach       28* 
The  age  of  the  youngeft  child  2 1 


The  age  of  the  father    73 


X 


QjW&fl* *•  By  tht  celibated  Mr.  Emetyn;  *  fee  his 

Arithmetic  p*g*  tP}.' 
•«-"--  etttpantaef  Mdierapaffing  by  a  ftepherd 
die*  h^lf  his  ieck  and  fcajf  a  fheep,  the  fc- 


tfc»  firft  toke*  h^lf 


«^— — ■    1  ^»< 


iV^//?  when  tk»  katner  is  fhorofcgtlly  acquainted 
with  the  rule  of  Reduttion,  it  will  then  piainly  appear 
to  him,  that  {here  mil  b*  no  aecd  *©  point  or  dot  in 
cafeing  up  any  fum  in  addition  of  whit  kind  foever, 
and  which  will  be  for  prefwrabfe  than  dotting,  as- 
nodots  or  blots  ought  to  be  made  {ii  poffible  to'  b* 
avoided)  aneagft  writing  or  figures. 

*  Mr.  ismrfin  JGoiveJt  this  queftion  by  double  pofi- 
tie*. 

D  3  con* 


42  Compound  Addition. 

cond  takes  half  the  remainder  and  half  a  fheep,  the 
third  takes  half  the  laft  remainder  and  half  a  fheep, 
after  which  the  fhepherd  had  20  remaining.  How 
many  had  he  at  firft  ?  It  is  evident  by  the  queftion 
the  fhepherd  had  taken  from  him  at  the  3  different 
times  21,  42,  and  84,  to  which  add  20  remaining- the 
fum  will  be  167  the  anfwer  required. 

A  Paradoxical  S$ueJtion  extra&ed   from  the 

Royal  Magazine. 

A  gentleman  dying  left  his  executor  a  fum  not 
amounting  to  2000I.  to  be  fo  divided  amongft  his  re- 
lations, that  his  father  and  mother  his  fon  and  his 
grandfon,  his  brother  and  his  daughter^  fhould  each 
receive  a  fum  not  lefs  than  6661.  13s.  3d.  §>uere  the 
fcheme  of  kindred  and  exact  fum  left  ? 

Solution. 

Suppofe  two  widows  A  and  B  no  kin  to  each  other, 
to  be  left  each  with  a  fon,  and  that  A*s  fon  marries 
By  and  fi\c  fon  marries  A,  and  that  A*s  fon  has  a  fon 
by  B>  this  is  the  fcheme  of  kindred.  Note,  A*s  Ion 
is  the  gentleman  that  leaves  the  money,  and  for  find- 
ing the  exact  fum  left,  proceed  thus 

£.     s.   d. 

To  his  father  who  in  this  cafe  is  the  \  . ,  , 

fame  as  his  fon.  ]  666     f3     * 

To  his  mother  who  in  the  fame  man-  1  ,  zz 

ner  is  his  daughter.  j 666     13     * 

To  his  grandfon  like  wife   who  is  the  1  ,z, 

fame  as  his  brother.  j  666.  13     * 


Sum  left  1999     I0  9 

tTc 


Acquittances^  &e.  43 

The  learner  now  being  fuppofed  to  be  Efficiently 
taught  to  add  up  any  Aim  of  pounds,  {hillings,  pence, 
&c.  'twill  be  fleceffar'y  And  much  to  his  or  her  ad- 
vantage, to  get  by  heart  the  following  forms  of  ac- 
quittances, promiffory  notes  &c.  and  to  tranfcribe  them 
into  his  or.  her  accompt  book,  in  order  to  prepare 
themfelves  for  real  bufinefs.  As  to  forms  of  bills  of 
parcels  &c.  they  will  be  found  inferred  after  the  rule 
of  praclice. 

Acquittances  upon  Receipt  of  Money. 

Augujl  4th,  1772. 
Received  of  Mr.  Anthony  Champion  th«  fum  of  ten 
pounds  fourteen  {hillings  ajxd  nine  pence  in  full  of  all: 
demands- 

_ per  Timothy  Sly. 

£10  14  9 


Received  11th,  Augnfi  1772  of  Mr*  Ifaac  Pedley 
forty  pounds  on  account. 

— P*r  Matthew  Prior. 

/40 


Reced  May  2d,    1772  of  Mr.  Pa*') 
trick    M4    §>uinfey,  %  eighteen    pounds  |  £•     *•     d* 
and  eighteen  {hillings,  being  his  year's  !►  18   18      O 
rent  for  177 1,  for  late  Bentlefs  houfe  j 
ice.  due  Laay  Daj  lab  (1772)  .    i 

'     To  me  William  Peers* 

Reced  10th,     April  1772    of  Mr.  -\  0     Sm      rf 
Silas  Hopley,   fifteen  pounds  and  fif-  •■     ' 
teen  {hillings  on  account  of  goods  fold  [l5l5     ° 

By  me  Andrew  Marvell. 

Ralpb 


44  Acquittance*,   &c.     - 

Ralph  Stanley  Efq.  To  James  Jones  Efq.  Dr. 

To  taxes  paid  for  the  Woodland  Tenement  ia 
for  the  year  1771,  as  under 

£.  s.    *\ 
Land  tax  at  4s,  per  pound      2  15     o 

ift  poors  ley         o  13  9 

2d,  do,  o  103    I  >  1  io  11 

3d.  da  o    6  10  f . 

Highv\  ay  do.  (not  any) 

Con  (tables  do.  o 

Church  do.  o 


:} 


6 

3 


5 


x 


£4  16  3 

Reced   ^/*#/  14th,   1772   of  Ralph  Stanley  Ef<|. 
(by  the  hands  and  payment  ©f  his  agent  Mt\  P*4eri 
Proud)  the  contents  of  this  bill  for  the  life  of  J*me* 
Jones  Efq.  by  me  J  tin  Toxhjri' 

Reced  April  14th,   1772  of  Captain  "| 
James  Jones  (by  the  hands  and  pay- 
ment of  hi*  $gent  Mr.  John  Ttottiy) 
Iricafh       ....  £22  i$  $ 

per  hill  of  taws  paid  fori  -        l6  .    £. 
^   the  year  177 1*  ,  J*    4         f  1*7 

m  the  whole  twenty  feven  pounds  and  •  / 
ten  (hillings,  being  h»  laft  half  year's- 
rent  for  1 7  j  1 ,  for-  the  Woodhkad  Tefle.- 
ment  in  B—^dne  Lady  Day  la*  {1772) 
to  Ralph  Stanley  Efq.  for  whefe  ufe 
the  fame  is  received  *       j) 

fcy  me  Peter  Proud. 

Reced    19th,    April   1772    of  Mr."} 


■f.  <f. 

10  a 


Ralph  Jamefon  (per  Ton  George)  forty , 
pounds  being  his  firft  half  few's  rent 
for  1 7  68,  for  late  Jaekfovx  teamest 
due  to  Ralph  Stanley  Efq  at  Michael- 
mat  1768, 

per  Peter  Proud. . 

*  See  the  bill  of  tax^s  above. 


40 


D  O 


Recede 


Acquittances,  &c  45 

Reced.  April  20th,  1773  of  Mr.  Simon  Trade- 
well,  nineteen  pounds  and  ten  {hillings,  in  foil  for 
my  mafter  Peter  Dealer, 

By  me  Robert  Jacobs, 

£19  10  o 

Rece'd  April  24th,  1772  of  the  Right  Reverend 

Abiathar  Lord  Bifhop  of  C by  the  hands  of  Mr. 

Francis  Harding,  the  fum  of  one  hundred  and  fifty 
pounds,  in  full  for  three  quarterly  payments  of  my 
annuity,  doe  Lady  Day  laft  paft  (1772) 

/•190  To  me  Jamima  Lovely. 

February  t&b,  1772  reckoned  and  balanced  aQ  ac- 
eoanpts,  and  I  Simon,  Rowley  do  acknowledge  my 
&if  ta  be  indebted  to  Beardmoro  Duckenjhld,  five 
pounds  four  (hillings,  which  I  promife  to  pay  to  htm 
or  his  order  on  demand,  for  value  received  as  wtt- 
nefs  my  hand, 

Witnefs  Simon  Rowley. 

Jacob  Man  love, 

Sir         £ S  4  O  V/bitchurch  Febrnenj  iStfc,  1772 

Pleafe  to  pay  to  Mr.  Beard  more  Dnebonfield 
or  order,  five  pounds  four  millings  and  place  it  to  the 
account  of 

Your  humble  Servant 

Simon-  Rowley'. 
To  Mr.  Aaron  Bill  Grocer  at  the  three  Sugar  Loaves 
Fleet-Jlreet  London* 

London  Jun*  6th,  1772 
I  promife  to  pay  the  Honourable  Congreve  Ellis 
Efq.  or  bearer,  on  demand,  fixty  pounds. 

For  Sir  James  Rich  and  partners. 

1  Thomas  Trueman 

£60 

1  promife 


46  Promijbry  Notes,  &c. 

I  promife  to  pay  to  Mr,  Luke  Spiggot  or  bearer  on 
demand,  forty  pounds,  January  19th,  1772. 
■  per  James  Jones. 


I  protnife  to  pay  to  Robert  Heath  Efq.  or  order  on 
demand,  fixty -three  pounds  and  ten  {killings,  value 
received  this  2 4th* day  March  1772. 

-— — .  by  me  Thomat  Holland, 

/63   io 

I  promife  to  pay  to  Sir  Solomon  Lowe  or  order, 
the  fum  of  forty  pounds  in  manner  following,  that  is 
to  fay,  twenty  pounds,  part  thereof  two  months/ after 
date,  ten  pounds  another  part  thereof,  on  the  16th,  day 
of  December  next,  and  the  remaining  ten  pounds  on 
the  30th  of  March  next  (1773.)  for  value  of  him  re- 
ceived as  witneis  my  hand  at  Cbejler  the  15th  day  of 
June  1772.  Nathaniel  Fifoer* 

Signed  in  the  pretence  of 
Simon  Teftis 
Reuben  Jones 

SUBTRACTION. 

OUBTRACTION  is  a  ufeful  art, 
*-*  Whene'er  you  pay  a  fum  in  part 
To  find  the  difFrence  left  behind, 
As  by  the  rule  below  fubjoin'd* 

Qf 


Subtraftlon*  „  47 

Of  Simple  Subtraction. 

RULE. 

From  ev'ry  greater  fum  fubtrafr 
The  lefler  and  to  be  exaft, 
Begin  to  work  with  units  row, 
And  write  the  difference  down  below ; 
And  when  the  upper  figure's  lefs 
Than  what  that  under  fhall  exprefs, 

Add  ten, fubtraft, and  carry  one 

To  the  next  figure thus  go  on. 

To  prove  fubtra&ion  is  no  more  than  adding  tfye 
difference  to  the  next  line  above  it,  and  if  the  fum 
be  the  fame  as  the  top-line,  then  the  operation  is 
right. 

Example  i.  Example  2. 

From     94165  From    .86.1416 

Take     35641  Take     596789 


Rem.     58524 


Proof   94165 

Example  3. 
From  431678 
Take     390169 

Reiq.       41509 

Proof  431678 


Rem.  264627 
Proof  861416 


Example  4. 
From  900000 
Take  345678 

Rem.  554322 

Proof    900000 


■0M 


To 


48 


Subtraction. 


To  work  example  ift,  fay  i  from  5  and  there  re- 
mains 4,  write  down  the  difference  4  in  the  place  of 
units,  and  fay,  4  from  6  and  there  remains  2,  which 
write  down  in  the  place  of  tens.     Then  fay  6  froift 

I  I  cannot,  but  10  that  I  borrow  to  1  is  u,  6  from 

II  and  there  remains  5,  then  1  that  I  borrowed  and 
5  is  6,  6  from  4  I  cannot,  but  6  from  14  and  there 
remains  8,  1  that  I  borrowed  and  3  is  4, 4  from  9  and 
there  remains  5.  Then  to  prove  if  the  work  be  right* 
fay  4  and  1  is  5,  2  and  4  is  6,  5  and  6  is  1 1,  fet  dowft 
1  and  carry  1  to  8  is  9,  and  5  is  14,  fet  down  4  and 
carry  1  and  fay  1  and  5  is  6,  and  3  is  9,  which  fet 
down,  and  you  will  fee  that  this  line  correfponds 
with  the  uppermoft,  and  proves  the  work  to  be  right. 

Example  2. 

To  work  this  example  you  muft  fay,  9  from  6  I 
cannot,  but  9  from  16,  and  there  remains  7,  1  that 

I  borrowed  to  8  is  9,  9  from  1  I  cannot,  but  9  from 

I I  and  there  remains  2,  1  that  I  borrow'd,  to  7  is  8, 
•  8  from  4  1  cannot,  but  8  from  14  and  there  remains 

6,  1  that  I  borrow'd,  to  6  is  7,  7  from  1  I  cannot, 
but  7  from  1 1  and  there  remains  4,  1  that  I  borrow'd 
to  9  is  io,  10  from  6  I  cannot,  but  10  from  16  and 
there  remains  6,  1  that  I  borrow'd  to  £  is  6,  6  from 
8  and  there  remains  2,  which  fet  down  and  the  work 
is  done,  but  as  thefe  things  are  fo  eafy,  I  think  that 
any  further  explanation  of  the  reft  wou'd  be  look'd 
upon  as  prolixity  only. 

Scholium. 

Subtraflion  is  juft  the  reverfe  of  Addition,  for  in- 
ftead  of  adding  a  given  number,  to  a  given  number ; 
we  take  a  leffer  given  number  from  a  greater.  Many 
authors  call  the  greater  number  the  Subtrahend,  and 
the  leffer  the  Minuend,  and  the  one  taken  from  tire 
other  is  the  difference* 

Exam* 


Subtraction,  .    49 

Example  J.    , 

Roger  Bacon  a  learned  EngUJh  Monk,  of  the  Fran- 
•cffean  order,  was  born  near  lick  eft er  in  Somerfttjbire, 
in  the  year  12 14,    How  many  years  is  that  fince  ? 

From  1772 
Take  1214 

Anfwer      558-  years. 

Example  6. 

The  age  of  a  lady  is  twenty  and  three, 
What  year  was  'fhe  born  in,  pray  tell  unto  me  ? 

From  1772 
Take       2  3 

f     ;  Aarfvtfer    1 749  \. 


Example  7. 

•Rene  des  Cartes  a  moft  eminent  French  plilofophef 
and  mathematician  was  born  in  1596,  and  died  in 
1 6$o.    How  old  was  he  at  the  time  of  his  death  ? 

From  1650 
Take  1596 


Anfwer        54  years. 


i 


E  Solon 


56  Subtraction. 

ExImple  &. 

£0/00  died  $49  years  before  Christ  "was  torn, 
How  many  years  was  that,  after  the  creation  of  the 

world  ? 

Firft,  549  +   1772  =  2321  the  number  of  years 
fince  he  died, 

Then  from    5779  1  the  number  of  Tthe  creation. 
Take  2321  J      years  fince      \  Solon  died. 

Anfwcr,  3458 

9 

Ovid  2.  celebrated  poet,  and  Roman  knight,  was 
born  in  the  year  of  the  world  3964,    How  many  . 
years  is  that  fince  ? 

From  5779 

Take  3964 

Anfwer     1815    years. 

Example   io. 

Since  Sifyphus  reigned,  it  plainly  appears, 

Is  two  thoufand  fev'n  hundred,  forty  nine  years, 

Since  Sefac  was  living  who  Japetus  flew, 

Is  two  thoufand  feven  hundred  plus  twenty  two. 

Since  Heftod  flouriuYd,  chronology'll  fix, 

Two  thoufand  fix  hundred  and  thirty  plus  fix. 

Since  Tiglath-pilefrr  fucceeded  king  Pul, 

Is  two  thoufand,  five  hundred  thirteen  years  fuH, 

Since  Nabopolafar,  old  Babylon  won, 

Is  two  thoufand  three  hundred  ninety  plus  one. 

Betwixt  each  event  the  interval  of  time, 

rdhaveyoumakc  kaowa  e'er  mount  fcience  you  climb. 


Subtraction.  5 1 

Note  this  queftion  I  propos'd  in  the  year  1 766* 
—To  anfwer  which  firft, 

From  2749 
Take   2722 


1  . 


Anfw*     27  years  from  Sifyphus  to  Sefau 

2d.  From  2722 
Take  2636 


*m 


> 


Anfwer        85  years  from  Sefac  to  He/tod. 

3d.  From  263  d 
Take  2513 

Anfwer      123  y eare  from  Hejiod  to  Tiglath* 

■■   1   ■        ptefer. 
4th.  From  25 1 3 
Take  239.1 

Anfwer      122  years  from  Tlglath-filefer  to 
.  NabopohJJer. 

Example  ii. 
The  height  of  the  Monument  at  London  is  202  feet* 
which  is  24  feet  higher  than  the  Trajan  s  Pillar  at 
Rome,  I  demand  the  height  of  the  pillar  i 

From  202 
Take    24 

Anfwer     178  feet. 

E2  Exam- 


52  .  Subtraction* 

Example  12. 

Two  maypoles  length,  thirty-fix  yards  not  more-, 
Difference  in  inches,  fourteen  tens  plus  four. 
Th'  diff 'rence  of  yards,  when  added  to  their  fum, 
Is  twice  the  great  pole,,  hence,  an  anfwer  '11. come. 

Solution. 

Firft,  144  inches  are  equal'  to  4  yards,  then  it  is 
plain  per  queftion,  that  36  yards  (the  length  of  the.  2 
poles;  added  to  4  (to  wit,  their  difference  in  yards)  z= 
40  which  (by  queftion)- is  twice  the  length  of  the  grea- 
ter pole,  confequehlly  20  is  the  real  length  thereof. 
in  yards  then, 

From  20  the  length  of  the  greater  pole.. 
Take     4  the  difference  -    - 

Rem.     16  the  length  of  the  leffcr  pole. 

Example   13.  ' 

An  old  worthlefs  mifer  juft  before  he  expired  made- 
his  will,  wherein  he  directed  that  the  fum  of  4000 1. 
(to  wit,  the  amount  of  his  eftate)  fhou'd.be  divided 
between  his  wife  and  4  daughters  in  manner  following,, 
viz.  to  the  elleji  daughter  1000I".  minus  iool.  to  the 
feaoni  daughter  1000I;  minus  200I.  to  the  third 
daughter  ioool.  minus  300L  to  the  fourth  daughter,' 
1000I.  minus  400I.  and  the  remaining; part .  ta  the^ 
widow.  What  ihad  each  one  to  their  rBfpe&isefliare  i 

From  1000 
Take     100 


Anf.     900   eldeft  daughter's  fhare. 

■  '  ■  From 


Subtraction. 


From  iooo 
Take     200 


%Z 


Rem.    ffoo  fecond  daughter'?  fliarei 

From  1000 
Take     300 

■ 
■    r        , 

> 

Rem.    700  third  daughter's  fhare. 

From  1000 
Take    400' 

Rem.    600  youngeft  daughter's  fhare; 


Whole  Eftatc  w 

Eldeft        -J 

Second       I  ~      .        - 
Third        f  Dangtaert 

Youngeft  J; 


Share 


900 
800 
700 
600 


4000 


Jfteraains  widows  fhare 


3000 


IOOO 


E  $ 


A  nobfemaa 


y  ►. 


54 


Subtraction. 


Example  14. 

A  nobleman  had  in  his  park  1000  oak,  6000  a&r 

4000  beech,  900  poplar,  1146  elm,  and  180  fir  trees. 

Out  of  which  were  fal'nv.424  oak.  2346  afh,  310. 

1    beech,  1 4-5  ^jopfer,  146  elm,  and  80  fir  trees.   How 

many  trees  were  left  (landing  in  the  faid  park  T~ 

N°.  of  Trees.         N°.  of  Trees  JFallen. 


Oak 

Afh 

Beech 

Poplar 

Elm 

Fir 


1000 
6000 
4000 

900 
1 146 

180 


Oak 
Afh 
Beech 
Poplar 

Elm 
Fir 


424 
2346 

•  310 
149, 

146 

8a 


In' alt     13226 


Fallen    3455, 


From  13226 


Rem. 


9771 


Example  15. 

The  old  Salopian  Par  was  prefented  by  the  Earl 
'of  Arundel  to  Ring  Charles  the  firft>  at  the  age  o£' 
15  2t  in  the  year  1635*  how  many  years  isthatfincei 

From  1772^ 
Take   1635 

AnC,   137  years.. 


Ex*!* 


Subtraffim.  ;  $$ 


-.  *    0 


\^ 


m  Example    i£7 

Once  when  I  Miz&*zt^Marbxry  School 

My  matter  Jordan  he, 
Sctpn'd  very  txoh, '  and  cali'4  mer  fool  ^  ' 

Which  quite  difpleifed  me.   '. 
Tb  me  a-queftion  he  pr6pbsM,  J 

Which  almoft  cyaclOd  my  bramv 
To  folve  it  many  hours  I  posVi, 

But  fpent  my  time  in  vain, 
At  length  he  afk'd  me  if  I'd  fped* 

And  with  an  angry  frown,. 
I  anfwerrl  no!  he  box*d  my  head,    - 

I  thought  he\l  feroke  my  crown-  " 

The  que  ft  ion.  was  nd  more  than  this,. 

Which  FIT  to  you  "relate, 
So  eafy  folv'd  but  yet  alas  1/ 

Ne'er  entered  in  my  pate. 
The  diff'rence  'twixt  twice  twenty  five,. 

Twice  five  and  twenty  fee, 
You  tell  me  or,  as  I'm  alive,.  ..-    ^ 

You'll  ne'er  a  fcholbr  be.T    ^ 

This  queftion  to  fome  may  feema  paradaxicakxfi 
Jhir,  but  'tis  no  more  than  from  twice  25-  =  SO* 
fiibtrad  twice  five  =  io  -f  20  =  30, 

5 

Thus     25  ..— * : 

2  C  IO 

—  £o- 

From     5a         ,— 
Take     30  3,0 

AnC      20.  the  difference 

— *  Com- 


C*tf:     ) 


COMPOUND  SUBTRACTION. 

To  find  the  difference  of  two  numbers  when 
me  or  both  are  compound,  or  duplicate  quantities.. 

R  V   L    I. 

Your  numbers  placed  as  before, 
Deduct,  the  difFrence  lefs  from  morei 
But  if  the  lower  number  be 
Any  greater  than  th'  top  you  fee, 
Add  up  fuch  figures  more  to  this. 
As  next  denomination  is-; 
Then  place  the  diff'rence  down  below,. 
And  carry  one  to  the  next  row. 

Examples   of  Money. 

Example  i.  Example  2; 

£-    s.  d.  £.  s.    d. 

From     19-  14  5  £  From    96  15  11  f: 

Take     12  16  4  £  Take     84  19  10  ■§• 


*m 


Rem.      6  18  1  J      Rem*,    xi    16  -  £ 

■    »■  I.       ■ 

Proof    19  14  5  I      Proof  96  15  11  $ 

Explanation. qf  Examples*  iff,  and  2d. 

Take  example  ift,  and  begin  at  the' lead  deno- 
mination faying,,  r  from  z  and  there  remains  r 
farthing,  which  place  under  the  line  thus  \p  Then 
fiibtracT:  4  from  $  and  there  remains  1  penny,  which* 

write  dow*  nudes  its  own ;  deaomiaaition  ^and  pro- 
•   :,  cced 


Compound  SuBtra&ioit.  57"* ' 

ceed  to  the  (hillings  and  fay,  1 6  from  1 4  I  cannot*, 
but  16  from  20  and  there  remains  4,  and  the-  14  - 
which  is  above  is.  18,  but  it  is  more  methodical  to 
fay,   16  from    14  J  cannot,   but  20  that  I -borrow   '" 
to  14  is  34,.  16.  from  34  and  there  remains  18,. as 
before.     Then   b'ecaufe  you    borrowed   1  pound  or' 
20  (hillings,  fay  \  that  I  borrow  d  and  2  Is  3,  3  from 
9  and  there  remains  6,   1  from  1  and  there  'remain*     * 
nothing,  and  the  remainder  is  61.  18s.   id.  -J.  which 
add  tGLthe  line  above  it,  and  the  fum  will  correfpond  ' ' 
with  the  top  line,  which  proves  the  work  tobe  right,, 
*  as  may  be  feen  by  the  operation. 

To  proceed  to  example  2d,  fay  2  from  1  I  cannot, 
but  2  from  4  and  there  remains  2,  2  and  the   1  in 
the  line  above  is.  3,  but  it  is  better  to  fay,  2 .from  j    ^ 
I  cannot,  but  4  that  I  borrow  to  1  is  5,  2  from  5  and 
there  remains  3  to  wit  \.  Then  proceed  to  the  pence>    • 
and  fay  1  that  I  borrowed   and.  10  is  11,   11  from  it 
and  there  remains  nothing*  Then  fay  x  9  from  1 5  l 
cannot,  but  20  that  1  borrow  to  15  is  35,  19    frqm 
3^,  and  there  remains  16,  and  laftly  begin  with  the- 
pounds  and  fay,  1  that  I  borrowed  and  4  is  5,  $  from. 
6  and  there  remains  1.  8  from  9  and  there  remains, 
1,  which  numbers  be*ng-  all  fet  down  as  you  pro- 
ceeded in  the  working,  make  the  remainder  or  diiV 
ference  to  be  ill.  1 6s.  od.  £  as  may  be  feen  in  the: 
example,    .  , ; 

Observation ..'  -.''.:.*.<  ■/•.-/ 

As  fub  traction  of  money  7(be  the '  fu?n  jver  Co  greapff  -t  y 
is  performed  after  the  vwy  fame  mkiiner  thatCttfe  " 
two. preceding  examples rare,  it  is  therefore  quite  un-    * 
neceffary  to  give  any  further  explanations  relating- -i. 
thereto,  as  thpfe  already  given  are  fufficient  to  qiia^ 
lifv  anv  learner  therein.,  .  w       f  r  ^ 

Froro* 


5#  Compound  Subtra&ion* 

Examplb  3.  Example  4. 

£.     s.     d.  £.      s.      d. 

From     189  16  10  \  From  9000   —     - 

Take       94  17  11  \  Take  1986  16     1  £ 


■w 


Rem.   94  18  10  \    Re.  7013  3  10  | 
Proof  189  16  10  £  Proof  9000  -  - 


Example  5*  ,£.    s.    cL 

Borrowed  of  my  friend  84  16  - 

Paid  him  in  cafh  and  goods      79  16  9  £ 

Remains  uapaid      4  19  2  -J 

I  <■■■   I    IB. 

Proof    84  16  - 

■■  ■         ■■■  ■*■ 


Example  6. 

Suppofe  my  half  year's  rent  is  12  guineas,  ancf 
that  1  have  laid  out  for  the  land  tax -and  other  levies 
3I  19s..  3d.  4  and  for  feveral  repairs  2I.  9s.  4d.  •£ 
What  remains  due  to.  the  landlord  I 

£•   s.  dm 
Half  year's  rent  £.  s<  d.        1212a 

Ladd-tax  &c.  3  19  3  fl    6     8  8 

Repairs  2    9  4/2* 

Balance  due  to  the  landlord  6    j  4 

•  Euuf- 


tkmpound  Subtraction  ^a 

Example  7. 

_  i  J*f ?rdu  W5e!y«  fo*  his  £r*«  /J,  Dukb    of 

v      A    !•  J ,      fum  <f  5°ooU  l8s-  °«  °f  which  he 
has  difburfed  upon  the  Duke's  account,  the  fum  of 

904I.  1  os.  9d.  What  remains  an  the  ftewards  hands, 
to  pay  his  matter  i  ««•««, 

/•        J.     A. 

From    5000     18     o 
>  Take      904     10    9 


■*» 


Rem.    40915      7     3 

Proof    5000     18     - 

*  ■  ■  *  - 

Example  8. 

A  Lady  left  her  daughter  fairy 

Twelve  tbbufand  pound  in  gold, 
To  be  diftributed  with  care, 

As  underneath  is  told. 
Firft  to  a  niece  there  muft  be  paid, 

Juft  fourteen  hundred  pound, ' 
And  haJf  that  fum  to  par/on  Wade> 

To  make  his  glafs  go  round. 
And  to  her  maid  Mifs  Nancy  Hare, 

Three  hundred  pounds  in  cafh, 
Who  fweUs  with  pride  and  fuch  an  air ! 

She  apes  my  lady  flafh* 
The  Jieufrd  and  Butler  each  muft  have, 

Juft  twice  two  hundred  more, 
And  to  a  tenant  farmer  brave  ! 

In  fhining  pounds  fix  fcore. 
The  greafy  cook,  each  other  maid, 

B'ing  three  *  in  number  they, 

*  Cook  included. 


6o  Compound  Subtraction. 

Had  twenty  guineas  each  one  paid, 

To  make  them  fine  and  gay. 
'The  coachman  Ralph  and  footman  Dan, 

Ten  gummas. and  a  crown,  *  *  a  piece. 

Which' marrfe  them  tofs  about  the  can, 

In  ev*ry  market  town. 
When  all  thefe   legacies  were  paid, 

What  did'  remain  behind, 
For  Mifs  that  blooming  peerlefs  maid, 

Whofe  virtues  made  -her  kind  ? 

Sum  left:  *  *  12000     o     o 

£.  s.  d. 

Niece  -  1400  -  - 

Parfon  -  700  -  - 

Mifs  Nancy  Hare     .300  -  - 

Steward  and  Butler.  400  -  .- 

Farmer  Brave  120  ?-  — 

Cook  and  the  two  1      ^  _  _ 

other  maids      J        * 

Coachman  and     1 

j      21   10     - 


Fooimaa 


3004  10     0 


* 

The  Daughter's  (hare  8995  10     o 

-  A  Cooper      I 


Compound  Subtraction.  61 

Example  9. 

A  Cooper's  Wfl  upon  a  farmer  is  *41.  10s.  lid.  i 
<<rot  of  which  he  has  received  in  c*/&  iol.  in  corn 
-4L  1 6s.  8d.  in  Wr  2I.  15s.  9d.  f  and  in  cheefe  and 
*****  153.  5d.  4.    What  remains  due  to  die  Coper? 

The  Cooper's  BHI.       £  £   *i 

£.  t.d. 

{Cafli 
Coals      •  2  m.  aiClS  7  " 

Cheefe 

Balance  due  to  the  Cooper  6  2    o*- 

Example  io. 

H«Sf  "w*  *£'?  ^  ■"*  efFe,5ls  t0  *e  value  of 
8000I.  hut  .s  Indebted  to- Jnhrofi  ,411.  to  Jcfipb 

tOl*rt>/4o97t.    18s.  4d.  to   #«,ry  rJ8]      los     J\A\ 

tf**/^  *ot&  when  all  tLi**  £  *&  .,    tat  ,$ 


The 


*2 


Compound  Subtraction. 


} 


The  amount  of  Humphrfs\ 
cafh  and  effe&s* 
Debts  owing  by  him  to  the 
following  perfons.      £.    s. 
Ambrofc 
Jofepb 
Titus 
Aminadab 
Simon 
John 
David 
Henry 
Nebuchadnezzar 


£.    s.  d. 

8000  —  •— 


141  o 
60  14 
84  18 

176  18 

678  18 

:987    l8 

548  *9 
671  18 


d. 
o 

Si 
6 

i* 

O 

4* 

4 

u* 

<4l 


S6?1  6  sh 


'Huritphtfs  neat  eflate 


4308  13 


<% 


Troy  Weight, 

A  Lady  bought  of  a  Silver  Smith  a  filver  tankard 
weighing  31b.  and  13  grains,  and  a  filver  cup  lib, 
1  oz.  10  dwt.  and  16  grains.  How  mych  heavier  is 
the  tankard  than  the  cup  ? 

(12)  (20)  (24)  ' , 

lb.  oz.  dwt.  gr. 

From      3    -     -    13 
Take      i     2     10  16 


Hem. 


9    9 


21 


««p 


Proof.    3  "  -    -    23 


To  fajtfraa 
weights  and  Oiea- 
fures  is  done  in 
the  fame  manner 
as  money,  only 
obferve  to  borrow 
'  and  add  or  repay 
according  to  each 
denomination. 

Apothe- 


Compound  Subtraction.  6$ 

Apothecaries  Weight. 

Wba£  is  th$  difference  betwixt  281b.  10.  oz.  and 
alb.  £Oz.  3„dr.  2  fcr.  and  13  gr. 

(«*)'(«)  (3)  (*o) 
lb*    oz.    dr.  fcr.  gr. 

From  .  £8     10     -    -    - 

Take       2      5.    3     z    13. 

Eemairis       %&    ,4    4,    -    7 

*  *  ' 

Proof  28     10  ♦  -  <>    *  • 


1  » 1 1 . 


AvERDUPpiaE.  Weight. 

A  waggon  load  of  coals,' Jjeing  'Weighed,  waggon 
and  ail,  by  a  machine  "was  2  tons  and  4  hundred.  What 
was  the  weight  oCjtbe^coals  y&fifl  the  waggon  weighed 
alone  10  c,  2qrs»  andij^b.^ 

-  (id)  (4)  (28) 

tons.  c.  qr.  lb. 
From    2    4    -    - 
Tajcc    -  10     2  14 

Anfwer     113     1  14 
.  Proof      2    4     -    - 


F  a  Delircre* 


64  Cmpqtnd  Subtraction. 

lb.  02.  dr. 
Delivered  filk  in  bales,  &c.  76  12     9, 

Reccd.  9  14  11 

*  *     -   • 

Difference    66  13  14 

Proof    76  12     9 
Long  Measure* 

From  a  certain  town  A  to  London,  is  36  miles,  4 
furlongs  and  i6'po!ti,  and  front  A  to  a  Windmill  on 
the  road  is  ^  miles  7  furlongs  and  3 4  poles.  How  far 
hth*mmdmiUkom,U*4m.      -  ^   . 

(8>(4o) 
mis.  fur.  pis. 

From    26    4   -  rfr  •  -  * 

Take       4    7     ?* 


Iteiri.     '21     4     22 


MWMtMA 


f  ■      ' 


Proof      26  .4    16  :....'-..      - 
Cloth  Measure. 

A  linen  draper  taught  at  Chefitr  Fair,  496  yards 
$f  Irifo  clot h ,  out, of  which  Be  has- fold  289  yards  2 
quarters  and  3  nails.     How  much  remains  unfold. 

(4)  U), 

yds1,  qr.  nhK  ^ 
Takfe     289     2     3 


Rem*     206     1     x 
Proof.    496     -    - 


m*mmi!mm**-*imi»r—y 


Land, 


.j 
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Land  Measure. 

A  Gentleman  has  a  large  trad  of  land,  containing* 
207  acres,  which  he  intends  to  convert  into  a  fpactoufr 
park,  out  of  which  he  would  firft  enclofe  24  acres, 
2  roods  and  18  poles  fof  a  manfion  houfe,  gardens  Sec*. 
What  will  the  content  of  the  park  be  ? 

(4)  (40) 

ac.    rd.    pls» 

From      207    -    - 
Take        24    2  18 

Rein.       182     1  22 


Proof      2QJ     -     - 


Wine  Measurf. 

A  Nvfilcman  bajh  two  cellars,  the  larger  contains, 
of  feveral  kinds  of  liquors  2  tons  and  1  hogihead,  and* 
die  other  1  ton,  a  hoglheads,  56  gallonc,  and  5  pints. 
How  much  liquor  U  there  ia  the  one.  more  than  the. 
other? 

(4)  (63)  (8) 
ton.  hhd.gal.  pts. 

From    2     1    -    - 
Take    1     2  56    5 

Rem.  2    7    3 

Proof  2     1    -    - 

F  3  Alb 


1 
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Ale  and  Beer  Measure.. 

A  Brewer  delivers  in  one  day  to  his  cuftomers,  1 2 
hog(heads  and  4  gallons,  in  another  day  1 5  hogfheads 
and  47  gallons.     What  is  the  difference  ? 

(51) 
hhds.  gal. 

From         15     47 


Take        1 2 


4.; 


Rem.  3     43 

Proof       15     47 


Dry  Measure. 

Out  of  9  quarters  and  1  comb,  take  2  peck?, 

1  *  (2).  (4)  (4) 

qrs.  com.  bu.  pks. 

From     9     1     -    - 
Take    «<-    -    -     2 


Rem.     8 


Proof    9     1     -■  t 


Time. 

Jacob  agrees  by  conttaft  to  kvrt  L alan  14  years 
for  his  two  daughters  Leah  and  Rachel,  how  long 

had 


Compound  Subtraftion*  frf 

had  he  to  ferve  when  10  years,  10  months,  10  weeks*; 
10  days,  10  hours,  10  minutes,  and  10  feconds  of. 
that  time  were  elapfed  ? 

(i2) (4)  (T)  (24) (60) (60) 
yrs.  mo.  we.  da.  ho:  min.  fee. 

From     14.    -^    *     -t    -l     _     - 
Take     m.     o     3..    3   10  10  10 

,.  Anfwer     2   11     -     3  13  49  50 

Proof    14    --'---.  - 


IHl  Q  M IS  C  U  OUS  qU  E  S T  I.ttN  S,-, 

Queftion  ift.  By.  Mr.  Charles  Hutton>  fee  his  Arith- 
metic ^.144. 
A  was  born  when  B  was  21  years  of  age,  how  old : 
will  A  be  when,/?  is  47,  and  what  will  be  the  age  oft 
B  when  A  is  6a? 

From     47  To     60 

Take     21  Add  21 

Rem.     26  the  age  of  A.     Sum  81  iTsage. 

Queftion  2d.    By  Mr.-  Clare.    Recreation;  4. 

When  the  air  prefles  with  its  full  weight  in  very 
fair   weather,   it  may  be.  demonftrated   that  there: 
prefles  upon  a  human  body  about  3390?  -pounds  of. 
that  fluid  matter  ;  and  in  foul  weather  when  the  air 
is  moft  light  but  30634  pounds;*  what  difference  of 
-weight  lies  on  fuch  a  body,  in  the, two  greateft  alte- 
rations of  the  weather?  ' 

lb. 
From     33905 
Take    30624 


Rem.      3281  of  awrdupoize  weight; 

■  ■  ■•  QuefUoa  3 


•  • 


68  Compound  Subtraction* 

Queftion  3.   From  Mr.  Birk't  Arithmetic,  page  15-; 

In  the  city  of  Pekin  in  China  is  a  bell  weighing  it 
is  faid  1 20ooolb.  at  Nankin  in  the  fame  country  is 
another  weighing  500001b.  the  firft  exceeds  the  great 
bell  at  Erf  or  d  in  Upper  Saxony  by  946001b.  How 
much  thent*  the  German  bell  inferior  in.  weight  to 
the  fecond  ? 

lb. 

Firfl  from  120000 
Take     94600 


Hem.    25400  weight  of  the  German  bell. 

f\  m 

lb. 

Then  from    50000 
Take     25400 

Anfwer      24600 

Qneftid*  4.  By  Mr.  Daniel  Fenning,  fee  his  Arith- 
metic,./. 70. 

^  A  boy  had*  1000  marbles,  and  he  loft  at  3  different 
times  at  play  each  175,  and  at  another  time  150. 
How  many  has  he  ftUl  in  hand  ? 

Write  down  the  Nb.  loft  each  time 
which  add  together 

-*1"1   ■■    Rem.    325 
Loft.  in.  aH     675  

MUL 


.     (  e9  y      ■• 

M  U  LTI  PLICATION. 
Of  Staple  or  abftrafl  Numbers. 

BY  this  comptnditiu!  rule  we  find. 
More  olefiU  arts,  to  pTeafe  the  mind.;. 
It  teaches  how  addition  may 
Be  taught  in  a  more  curious  way  ; 
That   is,    how   often:  unity, 
In  any  mhnbe'r  there  ftail  be.  ' 

Table  iRrented  by  Pythagoras;1 

.fhjf.fabht 

■iH.kfrt  and 
itiuearf  thati 
it   fcarte 
needs  any 
explanation, 
for   'tis  no. 
more  than, 
looking    for 
one  of  the_ 
figures    or 
factors  at  the 
top,  and  the- 
other  at  the 
lofthandfid* 
and  the  an* 
ejle  of  meet* 
ing    is    the 
product  a* 
for  example. 
Snjipofc  yon, 
wanted  to 
to  know  which 
or  otherwife 

tost 
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look  for  7  on  the  fide  and  6  at  the  t;op,  and  in  either 
angle  of  meeting  you  will  find  42  the*  prbduft  of  6 
times  7,  or  7  traofis!  6,  \by/which  you. fee  *bat*it  does 
not  fignify  whic  h  of  x  the  figures  or  fa&ors  yo,u  look 
for  at  the  top  or  fide, 'for  if  you  look  for  ejtl)e4  on( 
at  the%top  and  the  other  at  the  fide,  the  angle  o( 
meeting  is  fure  to  fheyf  you  tKe;  product. 

,R   U    li    Ev 

Firft  multiply  fiam&iz. right  hand*.  ' 

Recording, as  yt>ur  figure*.  &and,  .7 

Write  down.. what,  overplus. you  fee, 
'-Above  the  tens,  what«fer|they  be.?  j     ; 

Which  xteins  to  yojir  next  iroduifc  -add, r-       I     !    * 
And  fooathe|anfw«riafty  be  had;j(.  '**  j    { 
As- demonftration  plain  doth  fhfew^     '  *      i     • 
If  you'll  pjrofceed  as  Itatfght below.    }     *      ; ' 

fexAM*L'E:  1\   !     '    '     .    ! 

\"vr  j  -Mluhijrfy:  16874 .'.Murtiplicapil  j  ... 
:   n    By   -f  :    4  x  tyMltibliier;  :\i    «' 

i         r      ♦  '  '      '  !        t  ' 

ExPfi^A^PJON.  < 

t  To  work  this  example  you  muft  fay^  4  times  4;./* 
*  16,  £et  dctwnj  6  and  carry  1,  and  4  times  j  is  2$  and 
*«w  f  29,  fet  down  9  and  carry  2  (vizi  2  kens)  then 
fey  4  times  8  is  52  and  2  is?  3 4,. fet  down  4  and  carry 
3?.  and  laftly  4  times  4^fc  24?  and  -J,"  27  .which  fee 
down,  and  the  producl  wtH  be.  274916. 

.  .-f  That  is*  tb++reduft  of  4  times  4  //  j6,  the  words 
th^produQ  of  ia  multiplying  beings  always  under ^ 

ftood,    '.       ".  -  v.."  ,'-  7,i<!;  ;    .  "  :      ' 

t  Thetis,  tfefumqft  a^andi!;/'  29,  tfye  wprds* 
tie  font  of  in  adding  being  always  undcrfiood. 

Lemma 


k. 

►    7 
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Lemma. 

If  you  take  any  multiplicand  and  write  it  down  as 
many  times  as  the  multiplier  confifts  of  units  (re- 
membering as  in  addition,  to  place  units  under  units, 
tens  under  tens  &c.)  and  add  them  up  the  fum  will 
be  equal  to  the  factors  {viz,  the  multiplicand  and 
multiplier)  multiplied  into  each  other,  '   » 

Now  to  prove  the  foregoing  Example,  fet  down  the 
multiplicand  4  ttraes  as^r  Lemma. 

thus     6874 

6874 
6874 
6874 

a&d  the  fum  is  2  7496  the  fame  as  the  produS* 


Example  2. 

Multiply     146789 
By  6 

Produft      880734 
Explanation. 

Here  fey  6  times  9  is  54,  fet  down  4  and  carry  $, 
6  times  8  is  48  and  5  is  f  3,  fet  down  3  and  carry  $, 
6  times  7  is  42  and  5  is  47,  fet  down  7  and  carry  4, 
then  6  times  6  is  36  and  41s  40,  fet  down  o  and 
carry  4,  6  times  4  is  24  and  4  is  28,  fet  down  8  and 
carry  2,  6  times  1  is  6  and  2  is  8,  which  compleats 
the  product 

Example  3. 


7* 
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ExAMPLB   3. 

Multiply  -865434 

By  8 

Produft  6943472 

EXAMPtE    4. 

Multiply  756789 

By  12 

Produd  9081468 


Thefe  examples 
are  multiplied  af- 
>  ter  the  fame  man* 
ner,  as  the    tw© 
preceding  ones. 


m        ■ 


Example  5, 

Multiply   '543214 
By  16 

3559284 

5432M 


Troduft     8691424 

C  A  S  E     1. 

When  one  of  tfce  factors  confifts  of  any  nurtibe* 
between  12  and  20,  it  may  be  multiplied  in  one  line, 
*s  may  be  feen  by  working  the  laft  example  in  the 
following  manner. 

543214 
16 


iVodua 


8691424  the  fame  asabore 


'  Brgift 


Single  tfuMpHiAfiM.  73 

' "  E^HANATt'ON. 

B*gin  a$4  fry,£  tjuoes  4  is  24,  fet  down  4  and 
*arry  3>  .4  tifla$s  1 .  ip.6 *^nd  3  is  8  and  4  the  back 
$g«pe<i*afeft$  1?,  &tT4own  2  tnd  carry  1,  6  times  2 
V  1*  *#4  J  w  J3. *$<*  *e  -Wi  figure  1  makes  14* 
fefcdevm  4  a*4  fia«7  i»  6  timfcs  3  is  18  and  1  is  19, 
and  the  back  figure  4  is  2i»  fettfdwn  I  and  carry  2, 
6  times  4  is  24  and  ?  is  ^26,  and  the  back  figure  3 
makes  29,  fet  d«wn  9  and  carry  g,  6  times  5  is  30, 
and  2  is  32,  and  the  back  figure  4  is  36,  fet  down  6 
and  carry  3  to  5-  is  J3,  which*,  fet  down  and  the  pro- 
duel  is  the  fame  as  when  you  multiplied  by  each 
figure  in  the  muRipJ.itr'ftparately. 

CoH  "O-'if/  L  ART, 
After  the  fame  mfi^ixo^  yo^  may  multiply  any  num- 
ber of  figures  •aprefled  in  Jthe  fame  manner,  with 
ones  before  the  i^gljrJw^tou-e,  Jya4di«  the  back 
figures  to  the  product  according  to  their  "places.  But 
this  method  is  not  fo  ufeful,  and  ready  (in  my  hum* 
ble  opinion)  as  the  HEbrmer.  '     '      x 

When  the  ipulHplter  eontains<4iM»re  thanoriefigure; 
multiply  each  figuue  *h«A the  Jl^e,' '  amdnwrite  down 
the  produces  according  to  their  ptacesi  itAtld them 
up  and  you  will  haye  the  true  product  krone  iine. 

Example    6.     f 

Multiply     $64217 
By  27 

3949519 
1 128434 

• 

Produft     15233859 

.  » 

....i.^.'S Begin 
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Begin  and  multiply  the-  multiplicand  by  the  firft 
figure  in  the  multiplier  namely'  7,  and  the  product 
will  be  3949519*  then  multiply  the  multiplicand  by* 
5  the  other  £gure  of  the  multiplier,  and  the  product 
-will  be  1 128434  which  fet  down  according  to  their 
places,  and  add  them  together,  and  you  will  difcover 
the  true  anfwer  or  product;  :a&  yoil  may  fee  by  the 
example  wrought  in  the  preceding  page. 

Example   7/     * 

Multiply     941678 

J  By  ...  .345  , 

47o839° 
'j  3766712 

.  2825034 

-  j  ■  * 

Product      324878910 


•«*i 


Scholium. 

To  prove  multiplication  th^ere^are  two  ways,  one 
^hereof  (and '1  which  I  thiafc.-U ^  preferable  to  the 
•ther)  is  tor  multiply  the. muj tjpfter  by  the  multi- 
plicand, and  if  the  produd;ifr#be  fame  as  the  other, 
then  the  work  is  undo^bteriiy.  right  .—To  prove  this 
take  the  preceding  example.    .. 

34  S     - 
941678 

2070   ; 

345 
1380 

3  IOC 


Product      324878910  the  fame  as  before 

The 


J 
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The  other  way  which  is  moftly  taught  in  fchools, 
but  often  liable  to  error,  Is  very  expeditious  and  is 
thus  performed.  .  p 

To  prove  the  preceding  example  by  this     A  o 


method,  make  .a  crofs  as  A  BCD,  add     \L  / 

Away  ail  we  nines  as  you  go  uu,       ^/\ 
.   i?_tt  e. V-: «nfl  frfinf       X  Qf 


up  all  the  %ures  of  the  multiplicand,  A/g 
and  c.aft  away  all  tfte  «/////  as  you  go  on,  y\ 
thus,  the  fir  (J  figure  feeing  .9,  call  that 
away  a$id  fay  4  and  1  is  5  and  6  is  11,  C 
caft  away  9  and  there  jefts  ;>,  theji  2  and  7  is  9,  an^[ 
8  remains,  which  place  on  the  right  hand  fide  of  the 
crofs,  then  caft  away  the  nines  in  the  multiplier, 
thus  ;  3  and  4  is  7  and  5  is  j*,  caft  away  9  and  there 
remains  3,  which  pla;ee  onJthe  left  fide  of  the  crofs, 
then  multiply  thefe  tw.o  numbers  into  each  other, 
and  caft  out  the  ninej  in  the  product,  thus ;  3  times  8 
is  24,  caft  away  the  nines  and  6  remains  which  place 
at /the  top  of  the  crofs ;  this  being  done  caft  away  the 
nines  out  of  the  product,  thus ;  3  and  2  is  5  and  4  is 
9,  then  8  and  7  is  15,  caft  .out  9 and  there  reft  6,  6 
and  8  is  14,  caft  out^9  and  there  jeft  5,,  $  aud  1  is  6 
(the  9  being  rejected)  which  place  at  the  bottom  of 
the  croft,  a$d  tie  product  is  right. 

Example  $, 
Multiply     4^54301 

.    4188870^       ^6\3 

37*34408  x 

32,580107 

27925806 
Produft    3^5)8049489 

©a..  CJ.SJZ 
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C  A  S  E  3. 
Whenever  it  happens  that  one  or  both  of  the  fac- 
tors end  with  a  cipher  or  ciphers,  Or  have  ciphers 
between  the  figures,  you  may  neglelt  the  ciphers  and 
multiply  the  remaining  figures  (as  taught  before,)  to 
this  product  annex  the  ciphers,  but  take  care  to  write 
down  or  begin  the  firft  figure  in  the  produft,  accord- 
ing to  its  place  in  the  letter  faftor,  or  multiplier. 
The  following  examples  wrought  out  at  full  length 
will  fufficiently  explain  the  fame. 

Example  9. 
Multiply     1456789 

By        40607  \ 

1  8 

I°I97523  y-f 

874°734  x>\ 

5827156 


Produft    59155830923 


Note.  In  the  above  example  or  any  other  wherein 
there  are  ciphers  between  the  figures  in  the  multi- 
plier ;  there  is  no  occafion  (unlefs  you  are  fo  minded) 
to  take  any  notice  of  fuch  ciphers,  but  begin  the 
ppodutf  of  the  next  figure,  directly  under  its  place  in 
the  given  faclbr. 

Example  10. 
Multiply     860074000 
By       50040020 

I72OI48OOOO 
34402960000O 

430037000000 

Mm«m WHIM ^m^mmmmt^mmm^m^^m^^'^ 

Prodaft  430381201 61480000 

Note 
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Note  2.  In  this  example  it  is  needlefs  to  put  down 
the  firft  quantify  of  fipjiefs  to  the  j>rodu<ft  of  each 
fiagle  line,  for  you  need  do  no  more  with  fuch  ciphers, 
than  annex  the  number  thereof  in  hoth  faftors  on 
the  right  'hand  together,  When  you.  add  up  the  pro- 
duel/  V  #  $  R    .4. 

'Whpn  you  'h#ve  any*  fafclor  to  multiply  by  10, 
100,  idoo  &c.  ;arinex  *as  many  cipjiers  thereto  as 
there  are  in  the  mitftip'lrer,  and  it  is  done. 

Mabijply        ,1771  ^771  1771 

By  10  ,iao  ,1000 


.*■*■ 


froetaft   '    477*0  '177'ta©       177 1000 


*■* 


C  AS  E  5. 
When  large  multiplications  occur,  and  are  brought 
into  practice,  as  fuppofe  it  fwerc  required  to  multiply 
2416735  by  67489,  you  may  make  a  fmall  tariff  or  ta- 
ble, thus ;  make  a  ladder  of  9  or  1  o  fteps,  again  ft  the  1  ft, 
ftepfet  themultiplicand^agaiaft  the  2d,  Its  double,  the 
2d,  ftep  added  to  the  Gfft.  grvesthe  3d  ftep,  and  the 
3d  added  to  the  1  ft,  giyies 't^e  4th  ftep,  thus  proceed 
till  you  have  iq*%nsty}ki$h  J^^$Abrein.g~teti  times 
the  multiplicand  or  jft^iep,  ^pwygs^jhe  jafcle  to  be 
right. 

241673c 


I 

241-6735 

.  2 

48  3  3.47  0 

3 

7250205 

4 

9666940, 

5 

120^6175: 

6 

14500410 

7 

1691714^ 

8 

19333880 

9 

21750815 

10 

24167350 

4 
7 


21750615 
'19333880 
#166940 
169 17 1 45 
145130410 


*■■»■ 


463103028415 
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Scholium, 

»  I  might  now  introduce  various  other  methods  of 
contracting  and  working  Multiplication  %  by  fhort 
(tho'  I  may  truly  fay  tedious,  perplexing,  and  in- 
lignificant)  rules,  Nepier*s  Bones,  &c.  but  thefe  I 
{hall  omit  as  ufelefs,  and  proceed  to  give  the  inge- 
nious Tyro  a  few  que  ft  ions  for  practice  and  improve- 
ment, and  then  fhew  the  extenfive  ufe  of  compound 
multiplication;  fo  very  ufeful  in  all  affairs  of  public 
bufmefs  trade  and  commerce. 

Queftibn  i. 
Admit  ioo  men  take  a  prize  and  each  man's  (have 
amounts  to  150I.  What  is  the  value  of  the  prize  I 

150 

IOO 


Anfwer      15000 

Queftion  2r 
A  careful  maid  had  thirty  hens, 

Laid  twenty  eggs  per  day, 
She  took  great  care  to  fearch  her  pensr 

Wherein  her  treafure  lay. 
The  eggs  (he  fold,  the  cafh  put  byr 

Still  to  increafe  her  (lore, 
Refolved  was  to  buy  a  cow, 
1    With  five  pounds  and  no  more. 
How  many  eggs,  muft  there  be  fold, 

To  purchafe   Tydy  *.  fay  ? 
At£ve  for  two-pence,  pray  unfold 

The  fame,  for  Nancy  Ray. 


*  The  name  of  the  cow* 


Firft 
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Fir  ft,  multiply  ioo  (hillings  =  51. 

By      6  the  two-pences  in  is. 

2d  multiply        600    two-pences 
Ey   .      5    eggs 

Anfwer         3000   eggs 


Note,-  the  number  of  days  (he  will  be  in  railing 
moffey  for  her  cow,  i»  eafrly  told  by  dtvifion  to*  be 
1509  but  this  mud  be  referred  to  its.  proper  place* 

Queftion  3. 

At  Hackney  a  country  village  inr  Middtr/ex,  ft  is  faid 
there  are<  500  houfes  in  it;  now  allowing  6  perfon* 
to  each  lroufe,  what  number  of  people  are  therein 

aU? 

<  > 

COO 

^M  it 

6      . 


Anfwer        3000 

Queftion   4. 

The  water  works  at  London  Bridge  are  Cud  to  rajfe 
1954  hogfheads  in  an  hour,  to  the  height  of  120  feet ; 
now  fuppofe  they  work  8  hours  every  day,  one  day 
with  another.  How  many  hogfheads  will  be  raifed  up 
in  one  year  I 

Multiply 


8o  Simple  Multiplication. 

Multiply  j  954  the  hhds.  raifed  in  an  hotnv 
By  8 

Mult.     15632  rt*e  hhds.  r^ifcd  in  a  day. 
By         365  the  days  in  a  year 

78160 

93792 
46896 


Aaf.  5705680  bog(heads 


^•mm+mmm—m>  mm 


Queftion  $. 

Near  to  St.  James's,  ra  th«  park  you'll  find, 
A  fair  canal  delightful  to  mankind, 
Where  fportive  tubes  gliding  ju^p  jsmd.pl^r 
When  Pbgshus  warms  them  with  refulgent \v$y+ 
The  chearful  wafblers  in  foft  accents  fing, 
And  harmony  en  chores  the  joys  of  fpring. 
The  crouded  mall  in  glitt'ring  luftre  (bines, 
And  nature's  fcen'ry  in  itfelf  combines. 
The  duke  and  earl,  thejtar  and  garter  d  knight, 
And  ladies  glance  along  in  filver -white. 
Th'  area  of  this  liquid  fpace  you'll  find, 
From  what  you  fee  is  underneath  fubjoin  d  *. 

To  find  the  area. of  a  <f oftai^gular  figure  (of  which 

form  the  canal  is)  is  no  more  ijian  to  multiply  the 

-length,  by  the  <breadtb,  whpther'ftbe  fynd,  *ater, 


* » '  1 1 '    'i 11 


j:  . . , 


?  Length  28oov  feci,  breadth  xoo 

boards, 


J 


Simple  Multiplication.  ffi 

boards,  or  any  other  flat  or  fupcrficial  meafure,  and 
the  product  Is  the  content  or  area. 

Length     2800 
Breadth      10b 


Area        280000    Feet 

Queftion  6. 
Bahylon  once  a  famous  and:  antient  city  in  Egypt \ 
flood   upon  a  fquare  of  15  miles,  each  way.     How 
much  ground  did  the  whole  city  ftand  upon  ? 

MuUiBy     I5}  the  length  of  a  fide. 


75 
15 


Area       225      mite* 


COMPOUND  MULTIPLICATION. 

To  multiply  numbers  rf  different  denomination* 
by  any  given  number,  ob/krve  the  following 

RULE. 

Take  care  at  firft  to  multiply 
Your  prices  by  the   quantity, 
And  when  that  number  does  exceed, 
The  number  12,  before  take  heed. 
Two  numbers  from  your  table  take, 
Which  multipli'4  together  eaake 

The 


8  2  Compound  Multiplication; 

The  quantity then  multiply 

By  each,  and  you'll  the  fum  defcry, 

The  worth  I- meant  at  fuch  a  price, 

The  method  is  exceeding  nice. 

And  when  y«ur  quantity's  composed, 

Of  numbers  odd,  perhaps  you're  pos'd, 

And  fcratch  your  head — but  I'll  fet  clear,   , 

A  method  in  an  inftant  here. 

Two  numbers  take,  whofe  product  fee, 

Comes  neareft  Co  the  quantity. 

Under  or  o'er,  it  matters  sot, 

For  foon  an  anfirer  *aay  be  got,   • 

By  adding  if  the  numbe*'*  left, 

(Than  what  your  quantity's  emftfi) 

As  many  times  the  price  you  &e 

Is  wanting,  then  complete  you'll  be. 

But  if  your  product  fhou'd  make  more 

Than  what  your  number  does  require, 

Then  from  fuch  quantity  ftibtract 

As  many  times  the  price.  «xa&, 

And  then  your  query  folv^iwill  be. 

With  eafc  and  perfpicuity. 

Scholium. 

Multiplication  of  applrcate  numbers,  is  a  compen* 
dious  and  fhort  way  of  working  the  Rule  of  Three, 
by  an  eafy  method,  without  the  ufe  of  Divifion,  and 
is.ppefcrabje  to, any  othex  method,  in  .away  cafcs  in 
"buying,  ieUing,  and  computing  the  value,  of  various 
commodities,  *%  cattle,  -oora,  chcefe,  &c.  &c.  «6cc. 

Example  i. 

What  come  3  oxen  to  at  ten  guineas  per  ox  ? 

£•    '• 
10    16 


Anfwer      21     10 

!_—  When 
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When  you  are  to  *  multiply  compound  quantities, 
always  begin  with  the  loweft  denomination,  and 
carry  to  the  next,  writing  down. the  overplus  under 
its  own  denomination,  and  to  work  this  example  fay, 
3  times  10  is  30  {hillings  or  il.  ics.  write  down  10 
and  carry  r,  then  fay  3  times  10  is  30  and  1  is  31 
pounds,  which  fet  down  and  the  anfwer  is  31I  10s. 
as  may  be  feen  in  the  example. 

*  *        1    1  ■  1    •  . 

Example  2.  - 

What  come  61b.  offugar,  toat  $TPer  pound? 

d* 

5*'  "  ' 
6 


An(wer    2  7^ 

Jlere  fay  6  times  1  is  6  farthings  or  jd  halfpenny, 
fet  down  i  and  carry  1,  then  6  times  j  is  30,  and  1 
is  3 1  pence  or  2s.  7d.  which  enter  down  and  the  pro- 
duel  is  2s.  7d,£  the  anfwer  to  the  queftion. 

'    Example  3.   •    •    ' 

What  do  9  yards  of  Irifh  cloth  come  to  at  as,  4c!.* 
per  yard  ? 

'        ,  1  .  » 

z  4i 
9 


Ajofwer     1  1  4* 


« . 


Exam- 


$4  Compound  MuItipUcathiu 

What-  come  i*  i>~-*4f'  cieffct^fttiii  fi$s.  <Sd. 
/#rhundred£  ,.  '    _;  -..  ;:    i    > 

£.    Ji    d*  Not*,*  ehecfe- 

fa&orc  and  many 
x      n      /     ■  *  .  otjier  dealers,  who 

.i   :  3  *        ;  ;\   i  taf   goads    by 

M.  :        .      /    vhritefafe,  <urexl+ 

tawed;,  raiolb.    or 


,  i  >    *    » 


Anfwer  20     2     —  6  fcore  to  1  c.  wt. 

_____  .  .         but  fell  them  out 

atii2lb./*rc,wt. 

What  do  1 5  meafures,  or  bufhels  of  wheat *  come 
to  at  6s.  od  \  per  buftiel  ?  - 

4     9k 

5 


——•«•*——•■ 


1  ij.ilI  price  of  5  raeaf. 
...       q 


t  '        «f.  N 


Anfwer  tg  .  r  <io| 

Note,  when  the  multiplier  or  given  quantity  is 
greater  than  12,  you  nwft  ,jppafijder  what  2  or  more 
numbers  multiplied  together  or  continually,  make  the 
quantity  given,  and  multiply  the  given  rate  or  price 
by  either  or  any  of  thofe  numbers  (it  matters  not 
which  you  ufe  firft)  and  tha*t  product  by  the  fecond 
and  if  you  make  ufe  of  a&y  3nore  numbers  proceed  in 
like  manner,  and  the  final  product  will  be  the  an- 
fwer as  may  be  feen  by. die  .preceding  example  and 

the  following  ones. And  if  the  given  quantity  be 

ever  fo  great,  you  may  in  like1  manner  4ffcover  the 
value  r thereof,  by  finding  the  value  of  the  greater 
and  leffer  numbers,  and  adding  them  together  as 
directed  by  the  Lemma  at  the  end  of  this  rule. 

Expla- 


Compound  Mukifilcatim.  .  8$ 

Explanation  of  Example  5. 

To  work  this  Example  fay,  5  times  2  is  10  farthings 
or  2  pence  -J  let  down  i  and  carry  2,  then  fay  5  times 
9  is  45  and  2  is  47  pence  =  3s.  1  id.  fet  down  n  and 
carry  3,  then  5  tiroes  6  is  30  (hillings  and  3  is  33,  =s 
il.  13s,  the  firft  product  being  finished,  multiply  that 
by  the  other  number  faying,  3  times  2  is  6  farthings 
or  id.  f,  fet  down  \  carry  one  and  fay,  3  times  11 
is  33,  and  1  is  34  pence  zz  2s  iod.  fet  down  10,  and 
carry  2,  then  3  times  3  is  9  and  2  is  1 1,  fet  down  1 
and  carry  1  and  fay*  3  times  1  is  3  and  1  is  4,  4  ten 
ihillings,  or  2I.  then  3  times  1  is  3  and  2  is  5 1,  and 
•the  anfwer  is  5I.  Is.  iod.£* 

Example  6. 

A  dairy  maid  decVd  with  an  air, 

.  Each  market- day  you'll  fee, 
Who  brings  10  town  her  country  nvare, 

Amiable  and  free. 
Eggs,  butter,  bacon,  cheefe  to" fell, 

Good  boufewifery  fuppofe, 
Which  does  become  the  fair  one  well,    ' 

She  blooming  as  the  rofe. 
Her  butter's  value  Tyro  fliew 

And  each  commodity, 
Say  what  do  eighteen  pounds •  come  to, 

At  four  pence  halfpenny  $  * 
And  fix  fcore  eggs  when/v*  are  fold, 

For  two  pence  and  no  more, 
All  this  with  eafe  you  may  unfold, 
s  And  like  wife  too  explore 

What  thirty  pounds  of  cheefe  come  t09 

At  three  pence  farthing  fay,  * 


#  Per  pound. 

H  All 


86  Compound  Multipiicatwn. 

All  this  with  cafe  youll  quickly  do, 

Come  hafte  make  no  delay. 
Suppofe  per  pound  her  bacon,  fold, 

At  five  pence  farthing*,  thret* 
Take  Wilkes9*  number  J  and  unfold,  .         %  4$ 

The  value  true  to  me. 

d. 

ift,  4* 


8 .3  4* 
2 


S  6  9   value  of  the  butter. 


ad.  It  is  evident  as  the  eggs  were  fold  out  at  5  for 
two  pence,  24  or  its  component  parte  mud  be  the 
multiplier  for  5  X  24  ==  120  the  whole  number  of. 

cggs-  ,1 

Then  24  X  ^  =  48d.  =  4s,  the  value  of 
the  eggs* 

d. 

3d-      3  4 

20 


pa* 


S d  8  \     »         '  -  ." 

5  8  1  *    value  of  the  cheefe. 


4th, 


» 


i 
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d.  s.  d. 

4th,         5f    /                     Butter  6  9 

.     9     .                 ,.     Eggs  .4  - 

% Cheefc     a  i£ 

4  3$          '                 Bacon  1  1  6f 

5  — - 

i  2  -  5$ 


j£  i  1  6$    value  jpf  the 
— *-—        bacon. 

Example  7. 
What  do  $6  hogs  come  to,  at  15s.  6d.  per  hog  ? 

s.   a.      . 

8 


.<■  y*. 


!5%   *4  *  *■* 

_"••-»   •»       3.*    jOj  V^       •  *    tv>  C ./  »».'*.  .    -.       t     •/  »  » 

Ahfwer  £  43.  .  $    .T 

Example  8. 
What  come  77  acres  of  land  to,  at  xl.  4s.  6d.  per 
acre?  . 

/.    /.'    d.K 

146 

.11 


13  9  s 
> 

£  94    6    6 


Exam* 
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Example  9. 

What  come  81  roods  of  fawbg  to,  at  7s.  6d.fer 
rood  i 

s.     d. 

7  « 

9  Ncte  Sawyers  &c. 

allow  400  f qua  re 
feet,  to  one  rood 
of  boards. 


. 

* 

3 

7 

6 

9 

Anfwcr 

£ 

3° 

*7 

6 

Example  10. 

What  come  96  meafnres  of  barley  to,  at  3  s.  2d,i- 
per  meafure  i 

r.     d. 

12 


I*  18-  6 

V     '    8". 


Anfwer  £  15  _  8    - 


ExAMPLI 


Compound  Multiplication.  2? 

Ekampib  II. 

What  do  9f  firtid  fee*  of  oak  timber  rome  to,  at 
is.  6d.i  per  foot  I 

s.    d. 

i    6  i 
II 

9 


Anfwcr  ^  7  12    7  ■£ 

ExamTle   12. 
Old  Farmer  Careful  fond  of  pelf, 

To  B>4?4g*r  Fttirtofguefold 
His  wheat,  and  feems  to  hug  himfeif, 

And  fmile  upon  the  gold. 
A  hundred  bujhels  were  agreed, 

The  badger  ftraight  to  bring, 
At  nine  and  fix-pence  I  #  true  indeed,         *  per  lufhel 

It  made  old  Careful  fing.  .     - 

What  did  the  whole  come  to  declare. 

Which  pleafed  Clod  fo  well, 
And  made  him  hobble  fing  and  ,ilar«  j 

Ingenious  Tyro*  tell  ?  .  " 

s.    d.      . 

?  .6 

IO. 


4    *5    - ' 


m*mmmm~*m 


Answer.  47  ,  10    -m 

H  j  Esam- 


1 

90  Compound  Multiplication. 

Example    13, 
What  will  i44lb.  of  tea  come  to,  at  4s.  6d.f/*r 


pound  i 

s.    d. 
4    6i 

12 


2  14    6 

12 


Aafwer  £  32  14    - 

Example  14. 
What  come  191b.  of  figs  to,  at  3d.  I  per  pound? 

d. 
2  & 

36 


1  10  i 
3 


1 81b. 


** I  Mil »*• <*rj 

Anfwcr  5  5  11  *   price  of   19 

In  this  example  as  no  two  numbers  multiplied  to- 
gether make  the  quantity,  I  take  the  two  n  care  ft 
under  it,  which  are  6  and  3  for  6  X  3  =:  18  then  1 
remains,  the  price  of  which  muft  be  added  to  the 
Talue  of  18,  and  confequentfy  the  funj  wi»  be  the 
price  of  1 9  as  above.  Eiam* 
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Example   15. 
What  come  38  iheep  to,  at  6s.  yd.  per  (beep  ? 

s.    d. 

*  9 

10 


3    7    6 

4  "    •       • 

iheep 


Rem.  ^12  16    6  the  price  of  38  Anfwer 

In  this  example  I  have  taken  the  two  neareiUium- 
bers  above  the  given  quantity,  whofe  prodult  vS  40, 
by  which  I  found  the  value  of  that  number  of  fheep 
to  be  13I.  1  os.  from  which  I  fubtra&ed  twice  the 
price  of  one  iheep  to  find  the  price  of  38,  the  anfwer 
to  the  queftion. 

Example  ?6.   . 

What  come  521b.  of  cheefe  to*  at  \i.  -J  ptr  pound  i 

4  k 
IO 

6  .       . 

An£  S  18  5       the  price  of  52 


92  Compound  Mtritiplkafion, 

'    Example  17. 

Bought  67  loads  of  hay  at  ih  12s  6d.  per  load, 
what  do  they  come  to  ? 

/.      s.     d. 
I      12     6 


17     17     6 

6    .   , 
i.  bads 


Add  •       1  :i*     6  Stne  P  We  °i    r 
Anfw,^  *og    17     6    the  price  of    67 


MM«MMI 


ft 

Example  18. 

Admit  a  roaftec  toufcgnan  has  doixe  86  days  work, 
at  2S,  2&.perdUm*  what  is  the  whole  of  his  wages ? 

2     2  ' 

iz 


To 


6    - 

7  '    ' 

day* 


Add       9    jji^r  Pff8s 

I 

Aafw.^p    6    4  the.  price  «£    86 


■*— L 


*    » 
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Example  19. 

.   What  come  106  yards  of  Jinen  cloth  to,  at  is.  8o\. 
fcr  yard  ? 

S.    d. 

18 
IO 


16     8 
10 

-i*— u*-:         ••  L    yards 


Add    -  10    -  }*c„  price    pf}      6 

_  ~  *  * 

Anf.  /  8  16    8    the   price  of    106 


>    ■<!  — 


/  i 


EXAHPLI    20. 

What  come  i?6  bufheis  of  beans  to,  a$  4s.  2d.  i 
/*r  bufbel  ? 

/  /..    d* 
4     2.4 
10 


2       2       1 
12 

bufhels 


am',5  I  :!*•»*•  "PI 


*■» 


_  '  •      *  *  * 

Anf. ^26  10    3    the  price  of    126 

£XAM< 


- 
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Example  21. 
,    What  come  1  c.  vjz*  1 12IU  of  hops  to,  at  is.  2d.  \ 
ur  porad  I 

s.    dt. 

r  2  i     : 

8        :      : 


i»WM>|| 


9     3 

7 


'•»  <. 


378  price~o£  £x*  or  561b, 


2       ;    3     o     r» 


'■•'  »  -  :  .   \ 


>. 


AnfaL  /6  15    4 

'  T  r-  *\  * 

iV.  ■,.)-.,     ,,.,        1     >•  f  -J  ^  J       |{\ 

Injhis  example  I  firft  find  the  pric^Qff  c.  or  561b. 
which  multiplying^  by  ^^Cthe.^ number  of  half  hun- 
dreds in  a  hundred)  I  find  the  price  of  the  hundred 
it* b*~*l«:44* -4*. ^s  thay  W fetti bfttdgm&oa* 

Example   £2.  ;     ' * :ji    >:- 

What  comes  a  ton  of  cheefe  to,  at^d.  J  per  pound  ? 

*;    ; 

Firft  multiply  112  '3t| 

by  20,  to  difcover  —    *  * 

the  number    of 
pounds  in  a  t;on. 

Jb.  *  »u 

112  15     3   -the price  ©fi  cor 56 

10  io    ,  half  hundreds  in  5  c. 

"4°  i7«    8  price  of  j  c. 

V4'    r.-    *  • 


2     2 
7 


/30      6  8  the  price  of  the  ton. 
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This  example  requires  the  continual  multiplication 
of  the  price  of  lib,  by  the  four  numbers  8,  7,  10, 
and  4,  for  by  the  two  firft,  the  price  of  half  a  hun- 
dred or  jdlb.  is  difcovered,  and  by  the  two  laft  the 
price  of  the  whale  tun;  ten  times  four  being  40,- the 
number  of  half  hundreds  contained  therein . 

Troy  Weight. 

Example. 

Admit  a  Silverfmith'has  5  bars  of  filver,  each  ^Ib. 
8oz.  iodwt.  and  4  gr.  What  is  the  weight  of  the 
whole  ? 

lb.    oz.  dwt.   gr.  Note  weights, 

48      10     4  meafiires,  &c.  are 

-  multiplied  after 

•  the  fame  manner 


r  Bs  money,   only 

23      6       10   20  remember    to 

■  carry  according 

to   each   denomi* 
nation   that  re- 
fpectively  pertain 
'      .     ■       •    thereto. 

.Apothecaries  Weight. 

Example. 

An  Apothecary  has  7  mixtures,  each  31b.  20z.  gdr. 
2fcr.  and  i2gr.   What  is  the  weight  of  the  whole  ? 

lb.  oz.  dr.   fcr.   gr. 

3      2    :.3      %      12 

7 


Anfwer     22     53 


■  I       r  r 


y6  Compound  Multiplication. 

Averdupoize  Weight. 
Example  i. 

What  is  the  weight  of  10  calks  of  raifins  when  each 
ca&  weighs  4c.  2qrs.  and  2olb. 

c.  qrs.    lb. 

4     2     20 

IO 


Anfwcr  46     3 

Example    2. 

If  a  perfon  hath  12  bales  of  (ilk,  each  41b.  iioe. 
and  icdr.  What  is  the  whole  weight  ? 

lb.    oz.     dr. 

4      II      IO 

12 


Anfwer         56     11       8 

Long  Measure. 

Example  i. 

Multiply  40inls.  sfur.  and  i6pls.  by  27. 

mis.    fur.   pis. 

40       2       16 

9 


•«•*• 


362     5     24 
3 


*** 


Produa       1088    -     32 


Exam- 


Compound  Multiplication.  ^7 

Example  2. 

Multiply  ioo  yards  i  foot  and  4  inches  by  35. 

yrds.    f.     in. 

100    14 
7 


7<>3-4 


mmmi 


Produft      3515     1     8 


Cloth  Measure. 

Example. 

If  a  fliopkeeper  bought  48  pieces  of  Irijb  cloth, 
«ach  piece  containing  32  yards  2  qrs.  and  3  nails* 
What  quantity  did  he  buy  ? 

yrds.  qrs.  nls. 
J2      2      3 

8 


*6i     2    - 
6 


Anfwer        1569    -  *- 


Lan* 


9$  Compound  Muttipfaatiw. 

Land  Measure. 

Example, 

If  a  gentleman  hath  64  pieces  of  land,  each  piece 
containing  6  acres  3  roods  and  10  poles.  What  is 
the  content  of  the  whole? 

a.    r.    pis, 

6     3      IO 

8 


Anfwer 

54  2   - 

8 

436    -    - 

• 

Wine  Measure. 

* 

Example* 

Multiply  8  tons  2  hhds.  aad  14  gall,  by  $&• 
t.-   hd.   gl.  . 

8     2     14 

12 

102      2 

42 

8 

N. 

821    1 
17  - 

llB\theyro&t&  by  |^ 

838   1 

49    the  produft  by            98 

r 

Beer 

'   Compound  MuItipUcatim.  99 

Beer  Measure: 

Example. 

Multiply  19  hhds.  2  kih  6  gal.  6  pes.  by  *o$.  (- 
h.     k.      g..    pt*> 

18      3     4p     6i 

IO 


197      2      16     4 

IO 


a  039    o    1$     *_  103 

Dry-  Measure.. 

RWtfply  6  fafts  j  qrs:  7  btr.  j  pecka*  fey  132.    r 
1.    qr.    fc.  pcks. 

6     £     Z      3 

12 


76 

75- 

1 

767 

1,2 

6-    2     —  j 
7    7     2  ! 

Anfw.  780 

4         12 

J  prochift  by  I  2 


20 

2 


122 
la'  Time 


I  oo  Compound  Multiplication* 

Time. 

Multiply  9  months,  2  weeks,  4  days,  12  hours* 
4  minutes,  by  130. 

tilths,  wks,  dys.  ho.  mis. 
9      2      4      12      4 

12 


"5    3    5    -    4» 

11 


•0**m 


From  1275    -68    48  ^  the  pro- C  132 
Take       19     12    -      8>du£byt      2 

1255     3    4    8    40  13a 


Lemma.     ; r 

When  any  large  fun*  or  fums  occur  in  .practice,  as 
hundreds,  thoufands,'  &c.  ift,  multiply  the  price  by 
10.  and  that  produdby  10  for  the  value  of  one  hun- 
dred. Then  multiply  that  product  by  the  number 
of  hundreds.  And  for  the  lower  numbers  multiply 
the  price  of  10  by  the  number  of  tens,  which  product 
write  down  under  the  value  of  hundreds ;  and  then 
for  the  units  multiply  the  price  by  their  number 
which  add  to  the  other  produces  and  the  fum  will  be 
the  value  of  the  whole.  If  your  quantity  is  thou- 
fands, multiply  the  price  of  100  by  10  for  1000,  and 
the  product  by  the  number  of  thoufands..  And  for  the 
lower  quantities  proceed  as  above.  .The  following 
example  will  make  this  fufliciently  cjearto  be  under- 
ftood. 

What 


Compound  Multiplication.  iok 

Example. 

What  come  84621b.  of  iron  to,  at  2d.  %  per  pound  ? 

2  f    the  price  of  ilbw 

10 


5  2  3  •§-    the  price  of  lolb, 
10 


/1211     the  price  of  ioolb« 
10 


MMMM 


no    2    the  price  of  iooolb. 

8    no.  of  thoufands. 
lb. 

91  13  4  ]  f8ooo 

4118    I  the  price  of  \   4°° 
5*J  12 


13  9    I        l  1      60 


Anf./oo"  19  i\    the  price  of    8462 


13 


'rcv* 


( 10*  > 

PROMISCUOUS   qiJESTIONS. 

Queftion  i. 

How  many  feet  tails  wings  and  claws, 
Have  .thirty  thrave  of  Jaxrk  Daws  ? 

Multiply     24  =  one  thraye  ' 
By     30 


720 
9 


6480 


Queftion  2d.   Erdm  Mr.  CI  Are's  Youth's  Introduction 

to  Trade  and  Bufinefs. 
What  is  the  difference,  and  what  the  fum,  of  fix 
dozen  dozen,  and  half  a  dozen  dozen  ? 

12a  dozen 


12 


144  a  dozen  dozca 
6 

From     864  fix  dozen  dozen 
Take        72  half  a  dozen  dozen 

Diff.       792     To    864  fix  dozen  dozen 

Add    72  half  a  dozen  doz. 

Sum  936 

"~~  Queftion  3* 


Queftion  3d,  By  Mr.  Clare. 

m 

The  S/tt-AWI  at  IXerby  contains  2 6  5; 84  whaeh, 
and  97746  movements,  which  wmd  off  or  throw 
73726  yards  of  (ilk  every  tfone  the  great  water  wheel, 
which  gives  motion  to  all  the  Ceft  goes  about,  which 
is  three  times  in  a  muuitt.  The  queftion  is,  how 
many  yards  of  (ilk  may  be  thrown  by  this  machine 
in  a  day,  reckoning  ten  hours  a  day's  work,  and 
how  many  in  the  eompafs  of  a  year,  deducting  for 
Sundays  and  Holydays  65  days,  provided  no  part  of 
it  Hands  ft  ill  ? 

73726 
3 


22 1 1 78     yards  kt  1  minute 
60    minutes  in  an  hour 


13270680     yards  in  t  hour 

10     hours  to  the  day  as*/*r  quef» 


132706800     yards  in  1  day 

302  days  in  a  year,  exclufive  of 

_.__ (the  63  holydays 

265413600 
3981204000 


Anfwer    40077453600    yards  in  a  year. 


Queftion  4: 


104  Prvmi/cuous  Sgueflions. 

Queftion  4.    By  the  celebrated  Mr.  Malcolm, 
Tnere  are  7   chcfts  of  drawers,  in  each  of  which 
are  18  drawers,  and  in  each  of  thefe  are  6  divifions, 
in  each  of  which  there  is  16I.  6s.  8d.  How  much 
money  is  in  the  whole  ? 

/.     /.    d, 
16    6     B 

6  divifions  in  each  drawer 


98     -    -  pounds  in  each  drawer 
18  drawees  in  each  cheft 


784 
98 


1764  pounds  in  each  cheft 
7  chefts 


Anfwer       12348  pounds  in  the  whole 

Quefiioa  5.    By  Mf.  Daniel  Fenningm 
If  I  fpend  id.  |  or  7  farthings  per  day,  how  muck 
is  that  in  a  year,  allowing  365  days  to  Jthe  year* 

1  i 


• 

10 

S  1 

5     f 

14 

7 

3 

/  2-    3 
8 

9 
9 

H 

Anfim  £  2  13 

** 

DIVISION. 


(  i°5) 


W»*        I    HI 


DIVISION. 

DIVISION  teacheth  to  explore, 
How  often  two's  in  twenty-four* 
Or  any  numbers  great  or  firiall, 
The  produd  being  the  times  in  all. 
Divifion  and  fubtradion  are, 
The  fame  when  numbers  we  compare* 
This  leflbn  often  has  been  took, 
To  be  the  hardeft  in  this  book, 
In  all  arithmetical  rounds, 
Not  fractions  more  with  art  abounds, 
What  I  have  written  here  to  you, 
George  Fijber  *  doth  aver  is  true, 

Q/"  Simple,  or  Abstract  Numbers. 

RULE. 

How  to  divide  and  be  exalt, 
Firft  fcek,  then  multiply,  fubtraft, 
Take  care  that  your  divifors  ftand9 
On  the  left  fide  your  dividend. 
And  that  your  quotient  always  be, 
Upon  the  right,  as  here. you  fee. 


»^pmnp«m«i 


*  See  Fijher's  arttlmwtic  p.  90. 


Exam- 


1 


106  Simple  Dhifion. 

Example  i. 
Divide     691672     by     4 

'  dividend' 

Divifor  4)  691672  (1 7291 8  quotient 


•  w 


•    •  •- 


29 

2  8 


II 

8. 


3* 


*  *  •  *     « 


7 

a* 


To  work  this  example  fet  down  th«  divifor  and 
dividend  as  in  the  work,  then  a(k  how  oft  4  in  6,  once, 
place  1  in  the  quotient  and  multiply  the  divifor  4 
thereby,  faying  once  4  is  4,  which  fet  down  under  6 

in 


Simple  Bivlfiotu  107 

in  the  dividend  and  fubtraft  faying,  4  from  6  and 
there  remains  #  2,  to  which  bring  down  9  the  next 
figure  in  the  dividend  (and  to  avoid  making  miftakes 
in  bringing  down  the  right  figure,  it  will  be  neceflary 
to  prick  under  each  figure  in  the  dividend  as  you 
bring  them  down)  then  afk  how  oft  4  in  29  anfwer 
7,  which  place  in  the  quotient  and  lay  7  times  4  is 

28  which  fet  down  under  29  and  fubtracting  28  from 

29  there  remains  1,  to  which  bring  down  the  next 
figure  in  the  dividend  namely  1,  then  afk  how  oft 
4  in  11,  2  times,  place  2  in  the  quotient  and  fay,  2 
times  4  is  8  which  fet  down  urider  1 1 ,  and  fay  8  from 
1 1  and  there  remains  3 ,  to  which  bring  down  the 
next  figure  6,  and  afk  how  oft  4  in  36,  place  the 
anfwer  9  in  the  quotient  and  fay,  9  times  4  is  36 
which  fet  down  under  36  and  ftibtrac?  and  there  re- 
mains nothing,  then  bring  down  the  next  figure  7 
and  afk  how  oft  4  in  7  place  1  the  anfwer  in  the 
quotient  and  fay  once  4  is  4  which  fet  down  under 
7  and  fubtraft  faying  4  from  7  and  there  remains  3 , 
then  bring  down  2  the  la  ft  figure  in  the  dividend 
and  fay,  how  oft  4  in  32,  fet  down  the  anfwer  8  in  the 
quotient  and  multiply  the  dlvifor  thereby  faying,  8 
times  4  is  32,  32  from  32  andJLhere  remains  nothing 
and  the  work  is  finifhed,  whereby  it  appears  that  the 
figure  or  number  4  is  contained  in  691672  juft  17  29 18 
times,  to  difcover  which  was  the  thing  required.  This 
quedion  is  the  fame,  as  if  one  fhould  afk  in  691672 
farthings  how  many  pence  ?  the  anfwer  wou'd  be 
17.29118  ipence: 


*  That  is,  there  remains  the  number  2,  or  f  be  num- 
ber 2  remains,  the  number  in  fuch  cafes  being  alwavs 
underftood. 

Example  2. 


io8  Simple  DLvifwu 


Example  2. 
Divide  86547  by  7 
7)  *6547  (12363 

•n  •  •  •  » 

16 

14 

.21 

44 
42 

27 
21 


6 


The  above  example  is  worked  in  the  fame  manner 
as  the  former  one,  the  quotient  or  times  the  divifor 
7  is  contained  in  the  dividend  is  12363  and  6  remains. 


Exam* 


■  1 


Simpk  Dhijott.  1*5 

Example  3* 

Divide  S41678  by  12 

12)  54x678  (45139 
48 

61 

6a 

^6 
12 

47 
S6 

118 
108 

10  remainder 

'    Example  4. 

Admit  from  Wtji  Cbefter  to  London  I  go, 
Whofe  diftancc  in  miles  I  have  placed  below,  f 
If  I  trudge  on  my  feet,  juft  five  days  we'll  allow 
To  compafs  the  journey  along  with  friend  Bbw; 
What*  miles  and  odd  yards  maft  we  travel  each  day* 
Ingenious  fair  Ladies  be  pleas'd  to  difplay  ? 

"  I'll       I   ><WMW^b>aMMi.»WMM 

f  183  miles.  J£ 


IJQ  Simple  Diyifton. 

5)  182  (36  miles  and  2  fifths  of  a  mile  tr 

15  704  yxds.  for  2-X  1760  (the  yrds. 

„                 in  a^rotte)  =  3520 

32  divided  by  5  =  704. 
3° 


Example  5. 
Divide  89012  by  24 
24),  89012  (3708 
72 


170 
168 


212 
192 

20  remains 


Explanation  of  Example  5. 

Having  placed  the  numbers  as  in  the  work,  afk 
bow  oft  24  in  89,  or  which  is  better,  how  oft  2  in  8, 
and  yoto  may  foon  difcover  that  4  times  will  be  too 
many,  for  4  times  2  is  8,  and  you  will  have  1  to  carry 
thereto  from  the  other  figure  in  your  divifor,  there- 
fore place  3  in  the  quotient  and  multiply  the  divifor 
thereby,  faying  3  times  4  is  12  fet  down  2  under  the 
9  and  carry  1  and  fay,  3  times  2  is  6  and  1  is  7  which 
fct  flown  under  the  8  and  fubtraft,  faying  2  from  9 

and 


Simple  Divijion.  1 1 1 

and  there  remains  ^,  7  from  8  and  there  remains  1, 
then  bring  down  the  o  and  enquire  fcow  oft  2  in  17, 
which  will  be  but  7  times  becaufe  you  will  have  2  to' 
carry  from  the  other  figure  of  the  divifdr,  therefore 
fet  down  7  in  the  quotient  and  multiply  the  divifor 
thereby,  the  product  is  168  which  place  under  170,  ' 
then  fubtralt  and  the  remainder  is  2,  bring  down 
the  next  figure  (of  the  dividend)  1  and  fee  how  oft 
the  divifor  24  in  21,  anfwe/  o  times,  place  a  cipher 
in  the  quotient  and  bring  down  2  the  laft  figure  of 
the  dividend,  then  feek  how  oft  24  in  212,  or  how  * 
oft  2, in  21,  the- two  firft  figures  in  the  new  dividend, 
whkh  cannot  be  9  times  becaufe  9,  times  24  h  216 
which  you  cannot  take  from  212  fo*  you  fee  it  will  be 
but  B  times,  then  place  8  in  the  quotient  and  multiply 
the  divifor  thereby  and  the  product  will  be  192.  which 
place  under  212  and  fob  trad  as  before,  and  there 
remains  20,  which  fet  down  and  the  Work  is  finifhed, 
and  the  quotient  is  found  to  be.  3 70S  and'  2*0  remain- 
ing. This  queftion  is  the  fame  as  if  one-  fbould-artc 
in  89012  halfpence,  how  many  fhiuiogsj?  the  anfwer 
would  be  3708  {hillings  and  29  halfpence  or  ten-pence 
remaining. 


Note,  The  remainder  after  every  fubtrattion  is  al- 
ways to  be  lefs  than  the  divifor,  otherwife  the  work" 
is  wrong  and  muft  be  rectified  (before  you  can  pro- 
ceed farther)  by  increafing  the  laft  found  figure  in 
the  quotient  until  the  remainder  be  lefs,  and  you 
muft  never  bring  down  from  the  dividend  more  than 
one  figure  at  a  time,  and  for  every  figure  you  bring 
down,  place  or  put  a  figure  or  cipher  in  the  quotient. 

K  2  Exam 


112  Shnplt  Divifattji 

47)  $460  (i8q 
47 


S   C   H   O   V   I    V  M* 

There  are  various  ways  of  prosing  divHioo,  and  forth* 
^jcrofe  of  the  learner  I  ftall  prove  it  by  three  dif- 
ferent ways,  firft  by  multiplying  the  quote  by  the 
divifor,  fecondly  by  cafting  away  the  niau  as  i* 
.multiplication,  and  laftly  by  addition* 

Firft  Method. 
Take  the  quotient  of  the  laft  etarap&e»4  wtf&pfy 
it  by  the  dmfoi\ 

thus    180 

47 


126a 

720 


8460  Same  as  tlie  dividend. 


m*^*-^r^ 


Second  Method, 
Take  the  fame  example  and  caft 
away  the  nines  in  the  divifor  and 
quotient,  which  put  on  -each  fide  of 
the  crofs,  and  caft  away  the  nines  out 
of  the  dividend,  put  the  remainder  at 
top  of  the,  crofi,  then  multiply  the  fi*te 


% 


ures 
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£gures  thereof  into  each  other,  and  .cad  the  nines 
out  of  the  produtf,  and  if  the  work  be  right,  the  re- 
mainder to  be  wrote  at  the  bottom. of  the  crofs,  will 
be  the  fame  as  the  top,  as  may  be  feen  by  this  ex- 
ample. 

The  third  method  is  thus  I  Add  the  laft  remainder 
and  all  the  products  of  the  divifor  and  quotient  toge- 
ther as  they  ftand  in  the  work,  and  the  Aim  will  be 
the  fame  as  the  dividend,  as  appears  in  the  proof  of 
the  following  example. . 

Example  7. 

Divide  746789  by  345 

345)- 746789  (2164 
*  690 


# 


* 


567 
345 

2228 
2070 


1589 

•  *  1380 


m 


*    209  laft  remainder1- 

Proof  '  746789 

■•'     -  ■       ,  ,  ,r  - 

.  >     ----- 

Now  to  prove  this  example,  add  up  all  the  lines 
mark'd  thus  *  and  as  th&re  is  nothing  but  a  cipher 
to  add  the  9  (in  the  laft  remainder)  to,  put  it  down, 
a^d  for  the  fame  rcafon  put  dowa  S,  then  fay  2  and  $ 


\ 


H4  8tmpk  TKvtfSm. 

is  5  and  7  is  12  and  5  is  17*  fet  down  7  and  cany  1, 
then  1  and  1  is  2  and  4  is  6,  fet  down  6,  and  fay  2: 
and  3  is  5  and  9  is  14,  fet  down  4  and  carry  1,  1  anxL 
6  is  7,  which  fet  down  and  the  fum  is  the  fame  as* 
the  dividend*  and  proves  that  the  divifion  was  per- 
formed right. 

Example  S. 
Divide  123456789  by  6004. 
6004)  123456789  (20562. 
12008 


33767 
30020 


37478 
36024 

14549, 

12008 


2541  remains 


Quotient  2C>5'62       Note.  In  proving 

Krifor      6004    d;vlfion#  "*!" 

^  plying  the  quoti- 

— ~ —  cnt  by  the  divifor,, 

82249  if  there  be  any 

I2337454  remainder   you 

_____  mfcft  add  it  in,  as 

—■-—     p]y  by  unit*  add 

the  wilts,  Mid  when  by  tens  add  the  tent  &c.  *s  yoa 

way  fee  by  the  proof  of  this  example. 

Example  9. 


Simple  Dim/ton.  i  re 

Example   9.       « 
Divide  987654321  by  123456 
123456)  987654321  (8000       v       . 

987648  W 

— :—         k{ 

©32*1  rem.  N 


Te  prove  this  example  (and  atl  others  in  divifion 
that  have  remainders)  by  "the  crofs>  you  muft,.  aiter 
having  caft.  out  the  nines  in  the  quotient  and  divifor 
and  placed  the  remainder  on  each  fide  of  the  Crofs, 
cat  the  mnes  ovt  of  their  product,  and  what  remains 
over,  add  to  the  remainders  at  the  bottom  of  the 
work  calling  out  the  nines  and  place  the  overplus  at 
the  top  of  the  crofs;  then  caft  out  the  nines  in  the 
dividend,  and  the  remainder  you  mud  place  at  the- 
bottom  of  the  CFofs,  which  will  be  the  fame  as  the  top 
if  the  work  be  right,  as  may  be  feeu  by  the  proof  o£ 
this  example. 

C  0  R  O  t  t  A  R  ¥*  - 

When  you  have  large  numbers  to  divide  by,  you  may 
often  (if  not  always)  by  infpe&ioa,  tell  how  many 
times  your  divifor  is  contained  ia  its  proper  period 
er  dividual,  by  obferviog  how  oft  the  two  ffrft  figures 
en  the  left  hand,,  ace  contained  ia  the  two  firft  of 
the  dividual. 

Contractions  in  Division. 
CAB  tf./r- 
When  you  have  ciphers  on  the  right  band  of  your 
divifor,  cut  of  the  ciphers,  and  aJfo  the  fame  number 
of  figures  on  the  rtgfet  hand  of  your  dividend,  which 
figures  bring  d»w*  tothe-  right  hand  of  your  remain* 
dei,  wb*a  the  w«t/k  x$  oniifci  ; 

\    •      .  tMvufe 


p*  < 


1 


1 1 6  Single  Divifion. 

Divide  1772  by  20 
2[o)  ,77J2  (88 

1 6  Note.  In  this  ex- 

_^_  ample  I  cut  of  thfe 

I7  00                      cipher  and  one  fi- 

*  gure  in  the  divi- 

16  2°  dend,  and  divided 

— •<   ,.,    -,  ..  only  by  2. 

Rem.       12    1772  Proof. 

Divide  4816700  by  12000 
12J0C0)  4816 J 700  (401  Ouotient 
48  Proof 

—  401  x  12000  +  4700  =  4816700. 

12 


4700  remains 


Divide  946.789  by  10000 

Quotient. 

1 10000)  94i*78»  (94-U|| 

—  Proof 

4     9*  X- 10000  +  6789  :=  946789. 

4 


*  >■  *  in    i.i 


6789  remains 

C  A  S  E  2. 
When  the  divifor  does  not  exceed  12  there  wHl  be 
no  occafion  to  fet  down  the  operation  at  large,  for 
k  may  be  performed  by  multiplying  and  fobtracttng 
mentally,  and  writing  down  the  quotient  under  the 
dividend  as  may  be  feen  in  the  following  examples* 
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Divide  456789  by  8 
8)  456789 

C^aote     5705(8 5       Proof   ^\* 

Divide  546294  by  12 
12)  54^94 

4J£M 
12 

Pi-oof    S46294 


Explanation  of  Example  iff. 

T^w^^ls  example  afk  h«w~#fc-«-m  45*  aafwer 
5  -times,  fet  down  5  wader  the  divided  *»d  Ay  £ 
«tinies  8ts|o  from  45  and  there  remains  5  which 
tnakes-tfce  ftfltowfng  figure  56,  then  fay  how  oft  8  in 
56,  7  times  8  is  ?6  from  5"6  *»d  *h*re  Toin&fcKs  ttffr- 
thmg,  then  afle  how  <efft*  m  7  fcewgbt'tkne*,  fet  #WH 
©and  thsre-Temnim^j-wfefrek  mkfces  the  £&&**»£ 
Sgnre  78,  tihen  fay  hew  eft  «  in  ^8,9  times*  is  7*, 
from  78  a»d  the*e  remain*  -6  which  makes  the  fol- 
lowing fignr*  TS9,  then  fee*  how  <rifc  B  in  £9*  (8  tfo»es 
8  is  64  from  69  and  there  remains  5,  which  (a*  tfcsrfe' 
ts  no  more  figures  in  the  dividend)  frt  <ft*im  at  &$ 
endtrf  thet^nctient  as  a  remainder  and  the  work  «s 
^ompleatc4> 


JIS 


Simple  Divijion. 


CASE  3. 

When  it  happens  that  the  divifor  is  the  produd  of 
two  or  more   numbers;  you   may  divide  by  thofe 
numbers  or  component  parts,  -which  is  much  eafier 
than  dividing  by  all  the  divifor  at  once,  fee  tire  fol- 
lowing example* 


Divide  946002  by  72 
12)  946002 


6)    78833— 61 


Quote 


13138— 5 
6 


•  66 


78?33. 
12 


Notf*  In  prov- 
ing by  multiplica- 
tion this  example 
(and  all  others  of 
the  like  kind)  you 
mull  add  or  take 
in  feparately  the 
two  remainders 
when  you  multi- 
ply by  their  re- 
fpeclive   divifors 
that   produced 
them,  or  which, 
pertain   thereto. 
And  to  bring  thefe 
'  2  remainders  into 

■wryoumiift  multiply  the  firft  divifor  into  the  laft 
.remainder,  and  add  £he  firft  remainder  in,  as  in  this 
example  12  times  5  is  66  and  add  6  (the  firft  remain- 
der) thereto,  the  fum  is  66  which  will  remain  when 
the  dividend  in  this  example  is  divided  at  one  opera- 
tion by  72.  But  when  there  is  2  divifors  and  but  one 
remainder,  and  that  proceeds  from  the  laft  divifor, 
then  the  product  of  the  ift  divifor  and  that  remainder 
wijl  be  the  remainder  fought.  But  when  there  is  2 
divifors  and  one  remainder  and  it  proceeds  from  the 
I  ft  divifor,  then  that  remainder  is  the  remainder. 

CASE   4^ 


Proof  -   946002 
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CASE  4. 
In  large  divifions  you  may  make  a  tariff  or  table 
(as  taught  in  multiplication)  by  making  produces  of 
the  divifor  and  the  9  digits,  which  is  done  by  con- 
tinually adding  the  divifor,  by  which  tariff  or  table 
any  large  divifions  are  wrought  by  infpection,  and 
to  do  which  you  are  only  to  take  out  of  the  table  the 
neareft  lefs  number  to  the  dividual,  and  the  quote 
figure  along  with  it,  which  number  muft  be  conti- 
nually fubtra&ed  from  each  dividual  as  before  taught. 
The  following  example  will  make  this  clear. 

Divide  416903 14975  by  406502. 

406502)  41690314975  (102558. 


1 
1 

1 

i 
1 

■ 

I 

3 
4 

6 
6 

7 
8 

9 

1  4065O2 
813OO4 

1 2 19506 
1626008 
20325IO 

2439°i2 
2845514 

3252016 

36585i8 

► 

fc| 

4065020 

406502 

1040114 
8 1 3 004 

227  I  109 
2032510 


Proof. 


•>, 


K 


2385997 
2O325I0 

3*3487$ 
3252016 


Remains    282859 


C  A  S  E  5. 
•  Thofe  who  are  well  acquainted  with  the  nature 
of  division,  may  even  in  the  large  ft  divifions,  fubtradt 
each  figure  of  the  product  as  it  is  produced,  and 
write  down  only  the  remainders.  This  is  commonly 
called  the  fhort  Italian  divifion,  to  perform  which 
take  the  laft  example. 

divide 


L 


120  Simple  D hi/ton* 

406502)  416903*4975  (102558 

"MMMMMM 

1040114 

»■■   ■        I       I  ■■■■ 

227HO9 

3534*75 
282859  remains  as  before* 

Scholium 

Having  now  fufficiently  explained  Simpte  Dfoifo** 
I  (hall-  give  two  or  three  more  que  (lions  for  exercife* 
and  then  proceed  to  applicate  numbers,  or  division 
of  component  parts. 

Queftion    1. 
In  the  Sj>eflatorj>  number  nine, 
Where  eloquence  makes  learning  thine,, 
Sir  Richard  Steele*  or  Addifon 
Defcribe  a  wond'rous  fet  of  men. 
A  club  of  men,  exceeding  queer. 
As  fat  as  bacon  hogs  they  were  ; 
True  brawny  bacchanalian  fouls 
Who  fwill  in  large  capacious  bowils. 
And  bellies  mounted  to  the  chin, 
A  hogfltead  might  be  loft  therein. 
The  fifteen  members  of  this  club, 
Whofe  weight  when  w^igh'd  by  Mr.  Scrub* 
Was  juft  three  tons,  it  was  no  more, 
The  weight  of  each  then  pray  explore. 
To  anfwer  this  queftion  b  only  to  divide  60  (the 
hundreds  in  3  tuns)  by  15  the  number  -of  men, 

thus  15)  60  (4  c.  the  weight  of  each 
60  man. 


Queftion 
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Queftion  2. 
Bethlehem  Hofpital,  whofe  firft  benefa&or  was  Simon 
Fitzmary%  is  in  length  540  feet,  and  in  breadth  40 
feet.  Now  fuppofe  there  are  170  perfons  provided 
for  at  the  annual  expense  of  ioool.  How  much  is  that 
«piece  ?  % 

Firft  540  X  40  =  21600  the  area*  ; 

17 |o)  ipojt)  (5^. 
85 


t 

.  150 

20 

- 

I7J0) 

300  |o 

17 

(17*. 

p 

130 

119 

no 
12 


17/0)  132:0  (7  d. 
119 


130 

4 


17 J°)  52 |o  (f 
5i 


10  rem.  Anfw.  5/.  17/.  yd.  %  t-*| 


122  Sifi+k  &iv$m,. 

Queftion  3*    F#r  *fe  ladies. 

A  Governefi  who  well  t>bferv*d 

The  morals  of  the  /kit, 
To  fee  her  pupih  never  fwerv'd 

Trom  virtue,  took  great  care, 
Jv&Jfa*  and  twenty.  Ladies  flie 

InftruCted,  in  each  art, 
Which  does  difplay.  to  c£mpaBy, 

The  moil  accomplilh'd  park 
In  Needle-work%  and  Mujic  few 

Could  Gwernefs  excel,  > 

She  taught  them  French  and  TXancing  too* 

Incomparably  well. 
Both  Reading*  Writing  and  Arcomftr, 

Grammatically  were, 
With  freedom  taught,  each  Lady  mountt 

An  elevated  fphere. 
To  make  her  fez  with  brilliance  ihrne, 

She  took  peculiar  care, 
When  genius  does  with  fenfe  combine, 

To  grace  the  lovely  fair. 
And  to  encourage  fprightly  youth, 
*    Upon  a  certain  day, 
Three  hundred  fugar  plums  in  flnfcth, 

She  frankly  gave  away. 
What  number  was  each  Lady's  (bare, 

Ingenious  fair  ones  fay? 
Which  pjeas'd  no  doubt  the  brilliant  fair, 

And  made  them  dance  and  play. 

25)  300  (12  Anfwer 
*5 


COM- 


i  »5') 


■  **  »WMM>W» 


COIPOVNB  DIVISION. 

T0  JimienmtArs  of  different  denominations  by 
a  given  nttfrtker,  obferve  the  following 

"Whes  yowrlirffors  Angle  arc, 
To  w*rk.  your  dividend  prepare '; 
Year  bif  hcA  number  firtt  divide, 
8«  win*  tt  *itl  an  the  left  fide. 
Let  each  dtaominattoa  be 
The  £m»,  mi  with  you*  ^uote  ftgm> 
What  rtfa  ffcduxt  *n*a<U«»tt> 
The  next  inferior  one  you  view* 
Thus  thro*  your  dixideitd  go  on, 
But  if  your  number's  more  than  one 
That  you  divide  by,  then  you  may 
Work  by  their  parts,  an  eafy  way, 
When  your  divifors  ftall  agree, 
In  equal  produds  quaint  and  free. 

Lemma. 

This  uleful  and  excellent  method  of  divifion  teaches 
how  to  find  the  price*  of  i  &o,  in  a  more  concife  man- 
ner than  the  rule  of  Three  or  Reduction,  for  any 
perfon  who  has  learned  the  four  firft  rules  in  arith- 
metic, may  ealily  by  thought  and  memory  bring  out 
a  final  quote  or  aniwer,  without  a  great  multiplicity 
of  figures,  as  will  appear  by  the  following  examples. 
To  proye  compound  divifio»f  multiply  the  quotients 
by  the  proper  divifors. 

L  2  Exam- 


n 


1 24  Compound  Divijumi 

Example  i. 

♦ 

Suppofe  7  men  a*e  to  pay  a  reckoning  of  ih  15s. 
id.  |.    What  muft  each  man  pay  ? 

P    5     d 

7)  l   15    *   4         To  work  this  example 

— — — ■     a(k  how  oft  7  in  i,  never 
Anfwer       -     5  -fa  time,  then  il.  =  20s. 

y      added  to  15s.  is  35s.  then 
afk  hew  oft  7  in  35,  5 


-j       -  3      times,  put  down  5  in  the 

X*r00t  I    15    I    4     quotient  and  fay  35  from 

"  '  ■        3S  anc*  there  remains  no- 

thing, then  afk  how  oft  7  in  id.  never  a  time  and 
there  remains  ,1 ,  one  penny  is  4  farthings  and  3  is  7 
how  of t  7  in  7  once,  fet  down  1  farthing  and  the  an- 
fwer  is  5s.  -J.  ,     ,.       ■ 

Example  2.- 

A  Lady  had  nijne  Daughters  fair, 

Of  bright  accomplifh'd  parts, 
Their  graces,  fmiles,  and  p leafing  air,.- 

Attracled  lovers  hearts;  • 

Young  Damon*  Sylvius,  many  more, 

Their  utmofl  art  eflhy'd, 
To  gain  thefe  fair  ones  and  implore 

The  favours  of  each  maid . 
The  Mother  was  poffefs'd  we  find        '        l 

Of  eighty  hundred  found y 
And  being  virtuous,  juft  and  kind, 

Ah  equal  fhare   left  round 
To  be  diftributed  with  care, 

Araongft  her  daughters  nine* 
Each  Lad/s  fortune  pray  declare  f 

To  make  your  learning  fhine. 


* 


•IT  "*  Y 


•l 


V*  -•  ,:  9)  '8000     -  "-  "  Firft  alk'how  oft 

9i;ii»  80,  anfwer  8 


A&§f$r~(l  ,888-17  y.$  %£     times,  repeat  rtbc 

;  .  ;>v  c.  /'.i.i  h\ ..-..;  w.     Qi  :  options  4  and  8 

«t, ,_  v  will  remain  in  the 

-,       c         ft  ,,  pounds,  which  re- 
boot         8000     -n    -  ^duceto (hillings and 

,a  \  *  -i'n  .  n  —  v^proceed  thro'  all  the 
denominations,  and  each  Lady's iortune  will  appear 
to.be,  as  above  ^  To  prove  wl\ich  ta£e  ia.  die  re- 
mainder to  tke  farthings.  v 

>    »«-■•   '.  »/  — — — —         w  -  ' 

Example  j.  -   

If  18  cheefes  (of ea.ua!- wembt\  cpft.il.  os,T2cL/ 
•  WHatlsthe*  price  6t  one  ?  .     '       . 

3)  1  &4f<>*    ,  ,        . 

—— — — ~^       In  this  example 
Anfwer       -  "8"  2  4     make.ufe  of  two 

;  2     nimberr^/2.  6  and  j 

-   .-.        3     whofe  product  is* '\tL 

■  in-  ii  1 1    i  —  » < 

.■^      5.*    .'  "  /".« 

:  ...  «.'     .to i  J $$.  *'\  ^iW.-ii'  4! j:j  ooi  !.'£  I  »F 

\  tfj,i  Jf.xh  3i;'io   j^'jtffiiiuJ  j/io  rj-ii'j  /**♦  *1 

—j — fc-_ 

Proof        tc,9.:3  :I 


^PW  «■«■■■*«• 


d 


tt6  Qtmpwnd  Dhtfw. 

Example  4.    For  the  Ladies. 
Says  Hodge  to  his  Grandfathers  G*innum  I  fee. 
That  the  money  and  ^wr/ir.  which  you'iE  pveo.  to  me# 
Is  worthjixteen  and  eight  pence  y  it's  well  its  no  worfe* 
For  five  ettjb  is  in  value,  worth  nine  time*  the  purfe, 
What  Aim  then  had  Jt*g*r  fair  Ladhs  pray  tett, 
Which  tickled  frfc  fancy  and  pleas'd  him  fo  well  I 

J.       a.  *m      dm 

16    8      Tken    16    8 

*5    • 


10)  t    to    -  tcnu  i    9  price  of 

.  — —  the  purfe. 

Anf.  -    15    - 

EXAMPLE  e. 

If  I  fett8i  buftels  of  wheat  %  got  ?1. 64.  What 
is  that  /r r  boAel  ? 

/•     '•    * 
9)  30     7      6 

9)     3     1     6 
4«(W€P       •     7     6 


Example    6* 
If  I  feD  too  brihels  of  *be#t  fc*  47I.  101.    What 
is  the  price  of  a  bufliel  thereof  at  that  rate  i 

10)  47    to 


to)    4    15 

•■■■•■mMI 

Aafwer    -96 


Exam- 


Exam?lb  "7. 

Admit  a  Farmer  fells  to  a  SnsiaiUr,  or  J*l#rf  one 
load  of  wheat,  which  weighed  m  all  22501b  averdu- 
poize  weight,  aow  funpofe  (as  i$  cuftoraary)  the 
Farmer  alW«*  J5IU,  to  the.  buCbel,  and  fells  the  fame 
after  tb»  jrat*  of  fo.44*  /r*r  bufhel.  I  Remand  the 
whole  numbw  of  bufheU,  and  arice  of  the  whole  ? 

Firft  divide  xz§o  by  75*  and  yon  have  the  jiumber 
of  bulhels  ==  30,  theu  multiply  the  prkc  of  1  bufhe! 
by  the  whole  number  ,{30)  and  yo\\  havs  t£e  price  of 
the  whole* 

lit.  by  divifian    7£)  *2#?  (36  bufhels. 

.   .  225 


2&.  by  mukiplication  4*-'  4* 


10 


*    **c 


3    3    4  the  price  pf  ia* 

'    m    1  ■ 

.        /  $  *5    -  tfre  price  of  30. 

JW*i  Wile*  F***r>  **t  their  ***  tti  dif- 
fereae  bftgft  «*i  *wh  fefcg-1*  weighed:  feparitely, 
thfij  muft  take  $afe  to  put  down  the  weight  of  each 
bag,  under  each  other;  and  add  up  the  whole  by 

the  rules  ta»ght#&flmpAf  idtiMft. 

A  quondam 


128  .  Compound -Divifion. 

Example  8. 

A  Quondam  neighbour  Farmer  Giles 
Who  dwells  where  cultivation  fmiles  ;*       '. 
With  Seven  Workmen  had  agreed,  t 
To  mar!  a  field  in  rime  of  need,    !1 
For  eight  and  iixpence  •theyconfeftt,    **  * 
And  ftraight  to  marl  the  workmen  ^enf,*  " 
They  A\  g  and  61 1  the  pregnant  'clay, 
•  The  loaded1  carts  conduct  away, 
Till  thirty  acres  were  manur'd, 
And  then  "an  Artift  isprocur'd  •  -•   •  ' 
To  make  the  pit's  content  be  known, 
As  in  the  margin  fl  have  (hewn.        +  201 6 yds. 
What  roods,  and.  what  was  each  man's  (hare, 
Ingenious 'tyyro  pray  declare  ?  '    '•  * 

x.   d. 

12)  2016    "  8     6 


6)     168 


7 


£.2  19    6 


Anfwer        28  rood*  ls- ,  .  ,;.    z&::  :  \  i< 

7)  n  18    -  whole  furn 


•  n     * 


Anfwer  ^1   14    -  each  man's 

{hare- 


j^mmm 


I     V  7         _'       * 


.    .    i%,   ...    ■  •    1  Ex*#*LS  c*. 

'  At>a  hunting  (uppofe  Jtxfcor^e  Gentlemen  be, 
All  fons  of  fair  freedom  and  dear  Liberty ; 
■  V.'u  The  hn>qiifib:pi-*]^^  ,^i^ 
-To  feaft  and  carouie  over  puacb  ale  wvd,wiu5.n 

* • *    ■ ^    *  **k»i  •  , 

tai    -       •     *    c  *  rfi      ,,;•;»■  »        .,.,.,,,...      -.,.  * 

■    ♦  •  *  ...         1 

•  iVroodof  72/olid  yards*  .  -.'-ji 


.  Compound  Divijm.  I2<j 

With  punch  bowl  and  ladle  they  fill  drink  and  fing 
And  feem  to  adore  mighty  Bacchus  the  king. 
For  Bacchanals  who  favour  the  bottle  and  glafs, 
Will  fmile  on  full  bumpers  wherever  they  pafs. 
Ifjixty-tbree  pounds  do  the  reckoning  defray, 
Then  what  muft  each  Gentleman  equaRy  pay  ? 

£. 

12)   63 


10)    5  $s. 


Anfw.  S       10  6  d.   each: 


Example    10. 


>  * 


If  1  hund.  -weight  of  hops  *  coft  61.  15s*  ^d.  What 
is  the  price  of  1  pound  i 

.;.»  2)  6     15     4  *  Sea.  example  21 

/*g*  94,.  .Jthis  being 
the*  reverfe  -  of  that 
and  requires  3  divi- 
fions. 


7)  3 

7     8 

8)- 

9     8 

Anfwer 

1     2* 

Corollary. 

When  the  divifof  can't  be  produced  by  multipli- 
cation of  fmall  numbers,  you  muft  divide  as  in  long 
aivifion;        *  '■*  ° 

•  .  Exam- 


130  Cbmptmd  Divijton: 

ExitMtlTB  t  r. 

Divide  100I.  4s,  6<L  £  iota  52  parts. 
£.      *.     4 

52)   IGB   '  4      tf  *  (f  £ 

5* 


48 
20 


52  JVort,  In  this   ex- 

"~ '"■  ample  each  remain- 

444  der  >s  reduced  to  the 

A 16  Oe»  iaftrtor  4eno- 

__  wiaatkm,  lad  each. 

.0  film  whether  (hilliniga 

28      .  Jrfnce,   or  farthings 

•*  ttidpd  thereto. 

52)  342  (£d. 
312   - 

30 
4 

$2)  122  (4 
J  04 

—  A  '•  *> 

18  Anf.  1  1$  e|i5 


Qmtfmnd  Divifiotu  i$i 

Note.  The  following  qneftion  I  propofed  many 
years  ago,  which  was  pubJi&ed  iq  the  Palladium  for 
1760,  and  afterwards  taken  IntoBtrk^s  Arithmetic* 
and  as  k  feems  a  pretty  exercife  for  the  learners  of 
division,  I  fhall  therefore  give  tt  m  this  place  before  I 
proceed  any  rfariihex. 

Question. 

A  worthlefs  Mifer  as  I'm  told,  » 

Had  hoarded  up  vaft  ftorc  of  gold  ; 

Large  fums  put  out  to  ufcrry, 

T>11  zgedfovrfcofie  Tsars  and  three 

When  death  deprived  him  of  his  pelf* 

-And  took  him  from  his  feconditlf : 

<)f  wives  it  fcappen'd  he'd  had  thrvv, 

Ifbrte  Soils,  and  Daughters  1  wo  had  he. 

Hfe  tfrird  wife  tfrd  ftrvtre  him  Gift, 

But  mark  the  tenor  of  his  will : 

G¥ra%  gold  teta  tht>nfimd  pound, 

Was  in  this  Mifers  coffer  found  ; 

Each  Son.  muft  be  paid  down  in  ftore 

Each  Daughter's  fortune  three  times  o'er , 

Each  Daughter  as  the  will  was  made 

Muft  twice  .the  widb*fVpart  he  paid : 

Now  the  old  JHjfer's  in  his  grave, 

Tell  me  the  fortune  each  muft  have. 

Solution., 

It  isuewidem  by  the  nature  of  the  queftion,  that  for 
tfcewdowVAltirc,  2  daughters  had  4  (hares,  and  3 
fbn*  .j&  ffcare*;  whence  1  -f  4+  i£  =:  23,  a 
diviftr  for  the  widovA  part,  now  yoti  muft  proceed 
to  di>ide  10000  by  2  3  ( as  per  laft  Efcamplt . ) 

©Wide 


132  •        r     Compvitnd  "Divifwn. 

23)  10000  (434  15     7  f  fj  —  Widow's 
which  fum  X  by  2  part. 

8  69  1 1     3  i  tt  =  each  daugh- 
multiply  by  3      .'      ter's  part. 

8608  13  10 1 ~f  .  ==  each  fon's 
■  ■ —  part* 

C  O  R  R  O  L  L  A  R  Y. 

There  being  fractional  parts  in  the  above  -J-j.  Sec. 
you  muft  multiply  the  parts,  and  if  the  products  ex* 
ceed  the  divi  for ,  fub  trad  the  divifor  23  from  the  fame 
and  carry  1  to  the  farthings  as  you  fee  above*  when 
you  fay  3  times  14  is  zz  42  fubtract  23  from  42  and 
there  reft  19,  which  makes  -^f  and  1  farthing  to  carry 
to  make  }  in  each  fons  fhare. 

1  p 

Of  Weights  Measures,   &c. 

Divide  231b.  602.  10  dwt.  20  gr.  by  5,  # 

lb.     oz.  dwt.  gr.  *  See  example  i. 

5)   23      6      10      20     page  30.  Here  as  di- 

" vifion  is  the  reverfe 

oi  multiplication  I 
(hall  divide  a  few  of 
. ._ — _.  th0fe  examples  to  fa- 
cilitate divifion,  and  then  proceed  to  reduction  &c.  . 
To  work  the  above  example  afk  how  oft  5  in  23*  4 
times  and  there  remains  3*  then  3  times  12  is  36  and 
6  is  42  oz.  then  afk  how  pft;  5  in  42,  8.  times,  and 
there  remains  2,  two  ounces  or  40  dwt.  40  and  10  is 
50,  then  how  oft  5  in  5  once,  how  oft  5  in  o,  nought 

times, 


Anfwer    4     8     10'      4 


Compound  &ivifton.      .        13  J 

limes,  then  aflthow  oft  §  in  20,  4  times  which  awn. 
pleats  the  ^wtieat.  In  the  fame  manner  aH-mighte 
and  meafures  (payine  a  due  regard  to  their  fevcral 

*  *re  4w<M  wtfi  f *ft  w&*wt**f. 


JE«AtfM«*. 
Divide  talk,  s  <«•  3  dr-  • fcr-  4  gr-  b7  7- 

1)  "     5     3^4 

-  --^ 

Anfw.         3    232  12 

■  i¥       11  •     • 

Example. 

Divide  56 lb.  not.  and  8drt  by  t*.    ^ce/^/96. 

lb.    oz,    dr. 

12)  56     *I     8 


*» 


Anfw.  4    11  10 


I  ftall  now  beg  leave  to  conclude  this  rule  as  the 
learner  by  this  time  (having  bad  ft  many  examples  and 
explanations)  cannot  but  be  able  to  comprehend  or 
furmount  every  difficulty  that  can  poffibjy  pecur  re- 
lating to  divifion  of  any  kind,  and  to  effect  whjch  was 
my  chief  motive  of  dwelling  fo  long  therein* 


M  -PRO. 


/ 
/ 


(134) 


i 
PROMISCUOUS  QUESTIONS. 

Queftion  i»    By  Mr.  Charles  Hutttri.  „ 

The  remainder  of  a  divifion  is  325,  the  quote  467, 
the  divifor  is  43  more  than  the  fum  of  both.  What 
is  the  dividend  ? 

SoL  By  the  nature,  of  the  queftion  and  the  rules  in 

divifion  325  +  4*7  +  43  =  ^35  *    _ 

467   +  325  =  390270.  Anfwcr, 

Operation  at  length. 

3*5 
467 

792 
43 

multiply   835  the  divifor  • 

by   467  the  quote,  and  take  in  325  the 
J  , remainder. 

5850 
5012  • 

3343 

Anf.   390270  =  dividend  as  above. 

.  .        ■■         * 

Mr.  Hnttm's  Solution  being  mroog  P^ted  as  I 
imagine.  Queftion  2. 
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Queftion  2.  .  by  Mr.  Clare. 

By  felling  240  Oranges  at  5  for  two-pence,  half 
of  which  cofi  me  two  a  penny,  and  the  other  half,  3 
a  penny  I  evidently  loft  a  groat,  pray  how  comes 
that  about  ? 

Firft.  240  


5)  480  ^  •  ^ 

1/.  96  =:  what  fold  for 

2d.  i  120  =  60  and  {.  120  =  40  then  60  +  40  =r  100 

(what  bought  for. 
d» 
or  thus  2)  120  (60  From  k>© 

\    *    '-— ,  Take-  9$- 

3)  120  (40  %      \ 

—  — -  Rem.       4d.  loft, 

iood.  —  * 


Queftion  3.     by  Mr.  Hill.  See  his  Arith.  f*  62. 

A  Captain  and  160  Soldiers  gain  a  prize  worth 
362/.  of  which'  the  Captain  had  -J.  for  his  (hare,  the 
reft  was  divided  equally  among  the  Soldiers  j  what 
was  each  Man's  part  ? 

5)  362 


72    8  s.  3  Captain's  fhare.  - 

M  2  From 


From  362    -  the  whole  prize 
Tafce-   -jt    8  tfie  Captain1*  (hare 

289  12  for  the  Soldiers 
20 


16  jo)  579 J2  (36  flnllings, 

3* 

12.       Anfwer  eact  mia  V  ftta«>, 

I6l9)38t4"(ad. 
3*     . 

74 


Kfo)»*fG  ($  Mr.  15*  mafc«s  k3.6»i  ?i 


36s,  *d.$  f|| 


rem.    96 


lie  feUowmg  QtuffioK  (s»  Mr.  JM^/c#/wjul»r «b- 

ferns)  requires  all  th*  four  operations  of  Arithmetic 

'  Qtteftion  4. 
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Qucftion   4.   by  Mr.    Malcolm* 

A  Father  left  among  5  Sods  an  eftate,  confiding  of 
.  500/.  in  cafh,  with  5  bills,  each  of  48 A  10/.  6d.  he 
ordered  20/.  to  be  beftowed  upon  his  burial,  and  his 
debts  to  be  paid  amounting  to  164/.  Then  his  free 
eftate  to  be  divided  in  this  manner  viz.  The  eldeft  Son 
to  have  the  3d.  part,  and  the  other  4  Sons, to  have  e- 
qual  fhares.    What  is  the  fliare  of  each  Son  ? 

Operation. 
£-     s.   d:  £. 

48     10    6  20  Burial  expences 

5  Bills  164  Debts     • 

242     12     6  A. of  the  B.  184  Total  of  out 
500       -      -   Cafh  --—  goings 

742     12     6  Total 
184      -      -  Deducl 

■        I'      iii 

3)  558     12     6  Free  eftate 

f  ub.     186  '   42  Eldeft  fon's  fliare 

4)  3? 2       8     4  Remains  to  be  divided  amofrgft  the 

'.  ■    ■■  o&er  fons. 

93  '   .2     1  The  fliare  of  each  of  the  otber  four 

',  .  fons.. 


rib. 


reduction! 

REDUCTION  teacheth  to  convert 
The  names  of  numbers  mod  experts 
But  the  fame  value  dill  retain* 
As  underneath  I  (hall  explain. 
It  is  compounded  as  you'll  find 
With  all  the  former  rules  combfo/eL    • 

.Ms  RUL.E, 


t$8r 


iwmffj 


RULE. 

When  your  Reduftitn  muft  deftenO>. 
Obfervc  the  Arictare*  of  a  friend* 
The  given  number  multiply 
Wkfc  each  denomination  by, 
Add  to  each  prodvft  as  yoer  gov 
The  nest  inftrforone  below  ; 
And  when  Af tending  yoe  divide 
Juft  by  the  feme  yea  mukfpiytt, 
The  numbers  then  reverYd  appear, 
And  prove  each  other  very  clear. 

Example  i. 

hi/,  how  many  (hillings,  fir-penees>  three-ptaces* 
pence,  balf-peu&e  and  ferthmgs  ?  t 


20 


20  ftiilKng* 
2 

40  &rpe&€GA 
2 

80  threc-penccs 


Te  work  this 
ample  and'  aH  others- 
ef  the  kind,  you  mud 
multiply  by  each  next 
inferior  denomina- 
tion from  the  given* 
one,  to  that  fought. 


240  pence 


480  halfpence 
2 

960  farthing* 


Exam* 


Reduction.  rj^ 

EXAMPLE    2. 

m 

How  many  farthings  are  there  in  765I-  ?" 

20 


^■■'1 


15300  filling? 
12 


183600  pence 
4 


^m 


734406  faxthiogs. 


Qt  thus  765 

960  farthings  in  1  pound 

45900 
6885 


Jtafwer    734400  tfcc  foot  as  above. 


4M 


EXAH- 


140  Reduction. 

Example    3..' 
In  24I.  1 6s.  4d.f  how  many  farthings? 

£.  s.  d.      - 

24  16  4 1  ln   this  example. 

20  multiply  as  before 

_  but  obfenre  to  take 

496  fllillingS  in  the  1 6s.  4df  in 

^7  °  -  their   proper  places 

12  #.  e.  the    16   in  the 

product   of  (hillings. 


595^  pence  the  4  in  the  pence, 

a  and  the  f  viz.  2  far- 

things   in   the   far- 

"~T~T  r     1  •  thines,    or   multiply 

23826  facthmgs  24 .  f^  number  V 

'  pounds  by   960  the 

farthings  in  il#  and  to  the  product  add  the  farthings 
in  1 6s.  4d.  ■£  and  the  fum  will  be  the  number  of  far- 
things fought,  as  appears  by  the  following 

Operation*  • 
*&£•  s.  d. 

24        .  16  4^ 

960  farthings  10  zL  12 


144a 

196 

216 

• 

4 

• 

& 

s.. 

d. 

23040  I 

786  5 

farthings 

in 

I    0 

16 

4* 

78<J 

23826    farthings  in       24  16  4% 

Exam- 


Hl 


Example  4, 

I*  4*gtttaeaA  ta*  manpftilluig^  pcttoe  »il  £uk 
things? 

40 

gxs.  ~  1  guinea 

40 

to 

840  flullinga. 
12 


jw8o  pence 


40310    Farthings 

Example   $. 
In  694I.  10s.  How  many  «— nr'flu  flE^hy 
and  pence  ? 

694  19  (or  *  crowns)  .  . 

4 


2778  crown* 
5 

,  13890  fhitlings 
3 

41670  groat* 

4 

*666?o  pencor 

Having   worked 
ttef*  examples   by 

tUduftion  defending* 
flhall  next  proceed 
to  prove  them  by 
Rcduftion  afccnd'tng 
or  Divifion. 


/ 


ExAMt- 


> 


142  Reduftim. 

Example  6..      •»  •  Example  7. 

In  960  farthings,  how  How  many  pounds  are 

many  halfpence,  pence,  there  in   734400  far- 

three-pences,   fix-pen ces,  things  ? 

(hillings,  and  pounds  ?  4)  724400 

2)  960  . 


12)  183600  pence 
2|o)     153CI0  (hill. 
Anfw.      765  pounds 


2)  480  halfpence 

3)  240  pence 

2)  80  three-pen. 
2)    40  fix-penccs 
s|o)  2|o  {hillings 


"    Example.   8; 

In  23825  farthings  how  many  pounds? 
'    '  4)  23826 


«     \ 


l.2)        5956    i    ; 

2|o)    49 1 6  4d. 
Anfwer  ^.  24  i<Ss.  4<1.£ 

.      F-XAM* 


Reduction.  J43 

Example  9. 
In  40320  farthings  how  man      guineas  ? 

4)  4°32° 


12)  10080 

21)  840  (40  Anf. 
84 


.  Example  10. 

In  166680  pence,  how  many    groats,  {hillings, 
crowns  and  pounds  ?       x 
4)   166680 


3)  41670  groats 
5)     i389°  ft"llings 

*  _ 

4)  2778  crowns 


694  2  -  crowns  =  ^694  1 0/ . 


Note.  Thefe  $  laft  operations  prove  all  the  5  firft 
examples  by  beginning  with  the  lowcft  denomination, 
and  dividing  by  the  numbers  they  were  multiplied 

by. 

Example 


Example*  ir. 

Dick's  Uncle  being  dead  to -his  coffer  be  went,    * 
To  fearch  for  the  treafure,  it  was  bis  intent. 
Unlocking  the  coffer  he  prelentiy  found, 
The  fum  he  had  left  him  was  two  hundred  pound* 
Dick  fmiles  on  the  hoard,  as  he's  counting  his  chink* 
And  calls  to  Ned  Trotter  to  bring  him  4bme  drink. 
Ned  runs  to  the  cellar  and  fetches-a^fcart 
Of  humming  ftrong  liquor  to  cheriftr  his  heart. 
Dick  drinks  and  caroufes  refolv'd  to  look  big, 
And  roaring  fings  Roger  de  Caiveh/s  Jigg> 
The  fight  of  his  trcafure  enliven 'd  his  foul, 
And  made  him  cry  out  for  a  full  flowing  bowl, 
Three  fourths  of  the  number  of  pounds  m  the  cheft, 
Were  good  golden  guineas  and  as  to  the  reft, 
They  were  all  half  crown  pieces,  which  pleafed  Dick 

;  (weH> 

What  number  of  each,  with  mtfch  eafc  you  may  tell, 
Dick  fills  all  his  pockets,  refolv'd  to  look  Jtaart, 
And  no  longer  trudge  after  the  plough  or  the  cart* 
But  wear  a  big  wig  and  forget  what  is  paft,       1 
O'er  his  pipe  and  his  bottle  he'll  take  his  repaft,  > 
As  long  as  his  old  Uncle's  money  willJaft,  J 

Firft  for  \  of  200/.  Multiply  that  fum  by  3  and 
divide  the  product  by  4  ;  or  divide  200  by  4,  and 
multiply  the  quotient  by  3.  and  we  have  150  guineas. 
th\|s. 

200    ,        4)  200  then  150 

3  — ~  *l 

50  


4)  600 


3  xSo 

300 


150  guineas   150  guineas 


mfmm 


3150  toil!. 

1  ft  /.  e.  i  of  the  number  200  were  guineas  and  not 
pounds. 


RedaRiau  t45 


fit  m 

20 

1 

From    4000 
Take    3150 

{hillings 

• 

85a 
12 

remains' 

•m-m 


J  [6)    1020  lo 

Anfwer         340    half  crowns 

Example  ji. 
Sappofc  6  ingots  each  in  v^lue  18  guineas,  were 
carried  to  the  mint  to  be  coined  into  five  and  three* 
pences.  Qucre  the  number  ? 

/.,    /•*  *•    d. 

18     18.  5     3 

6  12 

63  divifor  =7x9 


113 

8 

20 

1 

22M 

' 

12 

:'. 

» 

27216 

4 

t 

9) 

3888 

Anfwef 

•43* 

N  Of 


1^6  Reduftioh. 

Of  C  o.  i  N  s. 

C  A  S  E  i. 

To  find  the  value  of  any  Foreign  Coins,  in  Englifh 
Sterling.  Multiply  the  given  number  by  the  1  owe  ft 
Denomination  of  the  price  or  value  of  i.  and  divide 
the  product  by  fuch  terms  as  (hall  bring  out  the  value 
in  pounds  fee. 

Example.,  j. 
In  486  Guilders  of  Ntremburgb  each  7/.  id.  how 
many  pounds  Sterling  ? 
s.    d. 

7     1  486 'guilders    t 

12  85  pened  in  1  guilder 

•  •    •  ".  .  * 

85    ■'■■--  2430        "  ' 
-  3888 

12)  41310  pence  ia  486  guilders 

■■  ■    ii  ■  ■■ 

-     2I0)    344I2  -63.  "'  -" 

«  •      • 

Anfwer     1 7  at  2  6d.  > 

Example   2." 
In  320  three  pound  twelves,  or  John's  pieces  of 
Portugal,  how  many  pounds  Sterling  > 

£-  '•    - 
3    12         320 
20  72 


72  640 


Note*.  After  this 
manner  may  any 
22*°  foreign   coin  be 

-  broucht  into  £»£- 

a'°)  23°4l°  //^Iterling."  * 


£1152    Anfwer. 
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CASE    2. 

When  you  are  to  reduce  pounds  Sterling  into  For- 
eign and  Englifti  currency,  reduce  both  the  Sterling 
money  and.  Foreign  Coin  into  their  lowed  denomina- 
tion* divide  thd  one  by  the  other  and  the  quotient 
will  be  the  Aniwer. 

Exampli  1. 

Admit  a  Merchant  is  to  pay  496/.  12/.  %d.  with 
Dollars  of  4/  3//.  each,  how  many  mud  he  procure 
for  that  purpofe  i      '  * 

J.    d%  £.        /•     a. 

4  3        496   12   3 
12  20 

51  dirifor    9932 
—  12  - 


51)  1 191 87  (*337  Anfwer 
102 

171 
*53 

188 

»53 

357 
357 


N  a  -Exam. 


i4*  Htduam. 

Example  2* 

How'  many  Guineas,  half-Guineas  and  quarter- 
Gutnea*o£  each  an*qua*  number  will  pay  91/.  17/.  6<£? 

11-        $1     17  6 

—  io  6        20 


-53       

— —       1837 
1  16  9        12 

—  441)  22050  (50  Aofwer 
36         2205 

12  ■  - 


•     .  * 


441  diyifor 


3^ 


In  this  EmapJe  flic  j~  ft vcr  at  pUcts  and  added  to- 
gether and  reduced  to  pence  for  a  divjfor,  by  which 
the  pence  in  the^lven  fum  are  divided  to  obtain  the 
p  umber  fought,  and  it  may  be  eafily  proved  that  50 
of  each  make  the  given  fum  or  quantity,  for  Illuftrati- 
on  fee  the  work.  f 


1 

I 

IO 

10  6 

10 

-  -£4   J.   </. 

m  -  5  3 

IO 

• 

52 

IO 

5 
10 

5 
26 

5  - 

5 

5  - 

2  12  6 

5 

;    13   2  <S 

* 

Guineas 
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iGtffneas  52  10    - 

Half  Guineas  26  5    - 

Quarter  Guineas    13  26 

Propf        91  17     ^ 


•» 


c  ^  i  £    3. 

When  Coins  of  one  country  or  nation  are  to  be  re* 
duced  to  thofe  of  another,  divide  one  by  the  other  in 
their  loweft  terms  and  the  quotient  will  be  the  Anfwer . 

Example  i.  > 

How  many  pieces  af  eight  of  Mexico  each  4/.  $£ 
are  in,  or  worth  240  cobs  each  4/*  j</. 
/•    d,  s.    dm 

4    5  4    7  24<> 

12  12  55 


53  dmfor        55  multiplier     120a 

—  —    ..  1200 


53)  ,  1*3200  (249 
ro6 


260 

212 


Anfvr.  249  pieces  and  3d.  brer.     48a 

477 


N  *  How. 


i$o  RfduSim. 

Example. 

How  many  Moidores  are  equal  to  199  Guineas  i 

99 

21  (hilltogs  in  a  guinea 

99 
198 


(hill,  to  a  moid*  27)  2079  (77  Anfwcr. 

189 

189 
189 


<!oiOLLAH, 

Having  in  the  preceding  Example,  fufficiently 
(hewn  the  method  whereby  money  if  changed  from! 
one  denomination  to  another,  I  (hall  now  proceed  to 
Rcdu&ion  of  weights  mcafures  &c* 


Taot- 


Rtduftion.  i£i 

Troy  Weight. 

Example  i. 
If  a  Silver  Tankard  weigh  i  lb.  8  o&.  I4<lr,  21  grs. 
what  is  the  content  or  weight  thereof  in  grains  ? 

lb.  02.  dwt.    gr. 

I      H      14      21 

It 


20 

ounces 

20 

■ 

414 

24 

penny -weights 

1657 

830 

* 

9957 

grains 

EXAMFLt.    2- 

In  9957  grains  how  many  penny- weights,  ounces,, 
and  founds  i 

4)  9957  Notes  The  grain* 

m  this  example  are 


£\   *  *o~   «     «.«•  divided  by  4  and 

6)   2489-I  I  gr$.  6  (=24)  m  order 

'    ~ —r     7'M  td  abbreviate  the 

2I°)     41|tm5>  worJc,  aaad  in  all 

«^  fuch  cafes-  £.  *.. 

12)  20  I*  when  any  divifoi; 

.    '  ~  confifis  of  fuch  a 

number  that  2 
I    o  02^  fmall    numbers 

multiplied 


itaf,  lib.  8  oz,  i4<lwt»  2ign» 


1 52  Reduction. 

Example  3. 

Suppofe  a  Merchant  buys  56  Ingots  of  Silver  each 
weighing  21  oz.  12  dwt.  and  fends  them  to  a  Silver- 
fmith  to  be  made  into  tankards,  cups,  falts  and 
fpoons,  and  of  each  an  equal  number,  each  tankard 
to  weigh  1902.  18  dwt.  each  cup  14  oz.  \>  each  fait 
11  oz.£,  and  each  fpoon  20Z.  4  dwt.  How  many  of 
each  fort  will  they  make  ?  oz.  dwt. 

'  oz.  dwt.  21     12 

rtank.   19     18  20 

The  wt.  J  cup      14     10  — — 

of  each  1  fait      11     i£  432  pen.  w.  in  1  In. 

L fpoon    24'  s&  no*  °f  Ingots 

48        7      "        2$?2 

20  2160 

divifor     967  967)  24192  (25 

—  1934 

485* 
4835 

*7  . 


Anfwer  25  of  each  fort  and  17  dwt.  over. 


multiplied'  together  will  produce  it,  it  will  be  much 
better  to  divide  by  thofe  numbers  and  proceed  with 
the  remainders  (if  any  there  be)  as  directed  in  page 
u8>  wherein  are  ample  directions  for  that  purpofe. 

A?*- 
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Apothecaries  Weight. 
Example    i..  Example    2. 

In  12  lb*,  bow  many  How  many  (croples, 
ounces,  drams,  (Scruples,  dramsjouncetandpotmds, 
and  grains  i:  are  there  in  69 1 20  grains ? 

H>-  2Jo)  6912(0    4 

1 a  3)  3456  fcruptes 

144  ounces  g)  II5i  drams 

— -•■w-  12)     144  ounces 

1 151  drams  —_ 

>3j.*v    "—         Anf.    12  pounds 


a 


34*£-  fwajilct 


1         •    29.     .  . 


•s-H 


/■ » 


Exam- 


1 54  Reduction. 

Example    3* 

In  a  medicinal  compofition  of  2$ lb*  70s.,  3<lrs*  ^ow 
many  papers  of  powder  may  he  made  thereout  each 
weighing  2  fcr.  16  grs.  allowing  an  ounce  and  half  to 
be  left  in  levigating  and  weighing,  and  admitting 
thefe  powders  wtfre  to  be  equally  divided  amongft 
175  perfons.    How  many  mud  each  one  have  ? 

lb.    oz.    dr. 

From  the  whole  weight    25    76 
Deduft  the  lofs  14 


fcr.  grs. 
2     16J 
20 


j  .  > 


56  divtfor 


1 


,» 1 


.    '* 


*5    6    2 
12 

306  ounce* 
8 

2450  drams 
7350  fcropte 

56)  147000.(2025  (15  A. 

i"  .,     »7g 

350        ^tT 
336         875 

140 
112 

280 
280 


! 


a 


Reduction.  jrr 

Averdupoise  Weight. 

'■  I  Example    i. 
I  - 

In  10  tons  12  c.?  qr>Vi4  It.  10  02.  and  14  dr. 
How  many  drams  ?-"'••  1*  T 

t.      c.    qr.    lb.  oz.    dr. 
16     12    *2      14*    10     14 

,20 


* 

v\l  hundreds 

1  -■    •       \. 

*    -  •-  ■ 

I   t 
li 

855  quarters 

4     *    1  ". 

6804-.    •     .     «■     • 

*-l701  i        (        *    <*'! 

'    .     *       * 

.  .  .; 

^38f4  pounds1'    •- 

{ 


1 4280*4 

24815 


i  I  •  A  •    '-       •       '       i ! 


*«#■ 


581034  ounces 


1  . *  .    »» , 


*r++ 


>    22861208 

381*35 —  <  *vu 


'r  1 


.^p»*a 


Anfw.  609^558  drams       .{ 1  n:    !>»t'l 


Exam 


t$6  Reduaion. 

KxAMFLI      Q. 

In  6096558  drams,  how  many  drams  i 

2)  6096558 

8)  3048279  -  o")  dr. 

14 


4)     381034 


; 


«^i 


4)  23814  -  a  J 

1 


lb. 


7)    5953  - 
4)850  -  3 

*!°)  2I|2  -  2qrs. 


<:.  qrs.      tons. 

72  75 

20 


(Mg«- 
Aniw.  tons    10.  13c.  aqrs.  141b.  tooz« 

Example.  3. 

Admit  a  Wcft-Iniia  planter  hath  rented  a  plan- 
tation 7  years  at  750/.  per  Annum,  which  produced 
annually  during  that  term  75  ton  weight  of  fogar, 
how  many  hogfheads  each  jf,{  did  the  whole  7 
years  produce  contain  i 

Or  thus 
tons* 

7  no,  of  yrs. 

$2$  whole  pro* 
30        in  tuns. 

iojoo  hundreds 
4 

3/0)  4200(0  quarters 

Anf.  1400    hhds*  as  be* 

—— *  fore. 


4 

30  1500  hundreds 

—  4 

3|o  ooojo  quarters 

200  hhds.  in  iy. 
7  no.  of  yrs, 

Anfw,  1400  hhds. 


Rcdufticn*  f£^ 

Example  4. 

V  — 

In  1400  hpgihcads  of  fugar,  each  feogftttd  weigh* 
ing  7  c.  -J.  How  faany  pounds  and  tons  ? . 

c.    qrs.   . 

7  2 

4 


30  quarters 
28 


240 
60  * 

840  pound*  in  1  hhd. 
1400  no*  of  hhds. 


336000 
840 


4)  1 1 76000  pounds  in  all 
7)  29400b 
4)  42000 
2I0)  1050/0 
525  ton? 


Exam* 


158  Reduction. 

Example  5. 

Admit  a  grocer  bora;]*  9  hogfeeads  of  fiigar,  each 
5c.  3qrs.  141b.  out  of  which  fuppofe  he  has  foJd  5  c. 
iqr.  1 61b.  i>  and  orders  the  remainder  to  be  made 
up  into  parcels  of  a 61b,  each.  How  many  will  there 
be  allowing  7 lb.  to  be  loft  im  weighing  them  up  ? 

c.  qr.  lb*  c.  qrs.  lb* 

To    5     1     i6t         J     3     14 
Add  7  4 

;     1     2}i       23  quarters 


4 


28 


21  188 

28  47 

171  6$8  powads 

44  2 

6 1 1  1 3 1 6  half  pounds  in  1  hhd. 

2  9  no.  of  hhds. 


1223    From 
Take 


1223  J         r  .-  (quan.fpld 


Ipds.iaip.  52)  10621  (404  parcels,  and  dlb.iover 

104 


22* 

208 


2)    13  half  pounds 
lb6i 


Or  thus, 

c.  qrs.  lb. 

5     3     *4 

no.  of  hhds.  »  9 

»  ■ 

The  whole  weight    .52     3     J 4 

c.  qrs.  lb. 

deduft  the  quan.  fold     5  1   itf  \ 
alfo  that  loft  in  weigh*  7 

remains    47     1     i8£ 

JVd/f,  141b.  being  half  a  a 

quarter  of  a  hundred,  there-  . 

fore  in  multiplying  by  0  in   -  a  ^ 

this  laft  operation,  fay  9  l89  q^CrS 

half  quarters  make  4  quar-  *28 

ters  and  a  half  viz*  4  qrs;  ■•        ■ 

and  141b.  (which  is  more     *         I  <20 
cafytJian  multiplying  1407 
9  which  makes  j261b.  zs     '"    .         * 
4  qrs.  141b.)  fet  down  the  .  •         — — 
1 4 and  proceed,  to  do  which  53 I0  pounds 

is  fo  very  eafy,  that  any  di-  2 

reckons  relating  .thereto  -    . 

wou'd  be  looked  upon  as    '      t  ,-**»  /„,*,,«*■. 
prolixity  only.  52;  1062 1  (204 par. 

104 

221 
208 


O  2 


2>  13  half  pdi. 
lb.7* 


160  Reduction, 

Lonx>  Measure 

Example   x« 

In  i  mile,  how  many  poles,  yards,  feet,  inches, 
Hid  barley  corns? 

mile. 

t 

8 


„ .  <.  -. 


8 

40 

furlongs 

320 
5* 

pote 

1 

1600 
"  160. 

1760 
3 

**. 

^280 

12 

feet 

63360 
3 

laches 

190080    barleycorns 


Exam* 


Reduction*  i  fri 

Example  2. 

How  many  inches,  feet,  yards,  poles,  furlongs  and 
miles  are  there  in  190080  barley  corns? 

3)  190080' 

12)    63360  inches 
3)    5280  feet 

1760  yards 

^       2 

fcalfya^dsin  1  pole  11)  3520  half  yards 

4|o)    32|o:  poles  * 
8)    8  furlongs 
1  mife 


Example   3.. 

The  globe  of  our  earth  as  fam'd  Norwood  has  founds 
Is  twenty  five  thoufand  and  twenty  miles  round, 
A  mighty  long  journey  for  Seamen  to  take, 
Such  as  D ampier  Lord  Anfon  or  Sir  'Francis  Droit, 
And  fuch  bold  adventurers  who  &il  on  the  Sea, 
Who  thottfands  of  miles  muft  go  out  of  their  wayr 
What  yards  feet  and  inches,  and  barley  corns  too 
Wiii  furround  the  circumference  presently  (hew, 

O  3  Thra. 


J  69 


Redufiim. 


This  was  a  fine  queftion  in  old  Cocker's  days 
When  the  youths  of  the  village  intended  for  bays, 
By  folving  fuch  queries,  and  anfwering  fair, 
What  barley  corns  reach'd  round  ta*  terraqueous 
fpherc 

2502a  mile* 
1760  yards  in  imile 


■  »  ■  u> 


1501200 

175143 

25020 

44035200  yards 
3 


<■*■ 


'^n 


132 105600  feet 


1585267300  iaehc* 


If  it  were  only 
required  to  know 
the  number    of 
barley  corns,  the 
anfwer  may    be 
obtained  by  one 
multiplication, 
viz.  by  multiply- 
ing the  number  of 
miles  by  the  bar- 
ley corns  in  one 
mile,  fie  the work. 


3 

******* 


4755801600  barley  corn* 


2502*  miles 
190080  bariey  coojs  to  1  mite 


2001600 
22518000 
25020 


Aafwer  4755^01600  the  fame  as  before 

r-—       ■  -  Exam* 


Example    4. 

Admit  the  foremoft  wheel  of  a  Coach  or  other 
Carriage  to  be   34  yards  in  circumference  and  the 
blndmqjl   5  i  yards  bow  many  times  will  each  tarn 
round  in  162  miles  viz.  between  Londtnand  Whit" 
church' in  Sbropjhire* 

The  half  yards  in  162  mile*  divided  federally  by 
the  number  of  half  yard*  in  thctctrcnmference  of  eacL 
wheel  quotes  the  number  of  times  each  will  run  round 
in  that  diftance,  as  appears  by  the  following 

Operation. 
Theorem  of  the {£*} **  «  {  ,}  j  £*, 

162  miles 
1760  yards  in  1  mile 

9720 

"34 
162 


285120  yards 
2 


7)  570240  half  yards  in  162  Aries 

81462  -6  viz.  the  leffer  wheel  will  turn 
*-^*.        ronwid  81463  times,  wanting 

half  a  yard. 
Then  for  the  greater  wheel* 
half  yrds.. 

11)  570240 

51840  times  the  greater  wheel 
■  will  turn  round. 


164  Reduction. 

»     •   *  ■ 

Cloth  Measure. 
.    Example  x.  '  >  Example.  2. 

In  741 6  yards  of  cloth,  In  1 18656  nails,  how 

how  many  quarters  and  inany  quarters  and  yards  f 

naik?  4:)   118*56 

yrds>  — ^ 

7416  4)  29664  quarters 

4  A 


29664  quarters 
4 


7416  yards 


» '  « 


118656  nails 


-    Example   3.  Example   4- 

In  456  $  yards,    how  In  750  ells  Engls/h,  how 

many  ells  Englijh  ?  many  yards  ? 
yrds.  qr.  750 

456     *  5 


4 


5)  *825 
Anfw.     365 


4)  375°  quarters 
Anf.    937i 

ExaM- 


r 


Ekampxi  5; 

In  84  pieces  of  cbth  «ch  piece  containing  30 
yards  how  many  fnits  of  cloaths  may  be  made  therc- 
eut  of  7  ^  yards  to  tHe  fbit  ? 

7  £  84  pieces 

4  30  ymk  ui  1  pkee 

* 

29  2520  yards  in  all 

—  4 

29)  10080  (347  fints 

» 1"      .  *       f 

138 
116 

220 

AnfW.  347  fuits  and 


4)    17 


4?- 


quarters 


—  yards 


Land 


166  Reduflim. 

Lanp  Measure. 

Example  i. 

To  meafure  a  neighbouring,  plain*  . 
I  took  up  my  crofs  ftaff  and  chain. 
Having  found  th*  content  of  the  whole* 
Ninety  acre  two  roods  and  a  j>ole. 
What  rood!  atod  what  perches  were  there 
Be  pleafed  to  make  to  appear  ? 
*r     sc    T..  v..  . 
90    a    i 

4 

36a  rpetfs, 
40 


1 448 1  perches 


Example  2: 

Xa  14481  perches  how  masj  acres? 
.■         4f>)  I44?U       . 

4)    362  - 1       '     '  * 

90      2T.      I  p.. 


Anfwer    90  a.  2r.  ip# 


Wine 


Redutlion.  x     i6*j 

Wine  Mzasvae. 

Example  i.  ' 

tons  pipe  hhd.  gal.  pfs. 

Reduce  8     i     i     14    6    to  pints. 


17  pipes 
2 

35 
63 

hogfheads 

IO9 

r  211 

•                    T 

2219 

8 

gallons 

• 

17758  pints 

In  17758  pints 

EfcAMPlfe    2. 

;  how  many  ton*  i 

8)  17758 

7)  2219-6 

• 

2)  1 7-1" 

tons  8  ip.  .ihhd.  i4g.  <Sp, 
Anfw.  8 ton  ipipe  ihhd.  14 gal.  tfpts. 


i6S  Redutyon. 

.  . .     .  i 

In  1 60  chefts  each,  128  flaiks  of  3  £pthts  each,  kow 
many  hogiheads  ? 

160  chefts 

128  flafks        :   : 


1280 


•**. 


32° 
160  .  . 

20480     fiafks  in.  alt* 
3^  pints  in  1  flafc 

61440 
10240 


8)  7 1680,  pints,  iaatt 
7)  8960  gallons 

t 

9)  1280*0 


Arifw.  142  hhds.  14  gal. 

Ale 


Reduction.  v  i6p 

Ale  and  Bee*  Measure. 

In  A^IMi.JlNr  <     Bring  J***  gintr  to 
many  pints  T  fiogflieads. 

5i  ; —  hhds. 


^       ,.  5i)    403   (8  Anfw. 

40ft  gaUms*  *   408 


3264  pints  ^ 


t  »■ 


JDatf  MEASURE* 

laftrqrs.  bu.  '  8 

4|  4F«-  i|oJ  *4f3  -2 


34$  tufheb 


376*  gallons 


-     4-3-2 
Anfw.  ^laft^^tjy.2bu. 

P  TlMB. 


vjo  Reduction. 

Time. 

How  many  days,  hours,  minutes  and  (econds,  fince 
the  birth  of  our  Lord  and  Saviour  Jesus  Christ, 
fuppofing  it  1772  years  ago,  and  allowing  36$  days  to 
a  year  i 

1772  Example  2. 

365  In    55881792000    fe- 

— —  conds,  how  many  years  ? 

886o  6|o)  5588179200(0 

10632  . — : . 

53*6       6J0)  93I3<J3?°f° 

646780       4)  15522720 
24         - — — 


15522720 


55881792000 


mm* 


6).  3880680 


2587120      r, ;  ~  ,  t>   .. — -  yn. 
1293560        365)  64678o('7t* 


365 


60  2817 

*555 


931363200 

-  60  26l8 

2556 


73» 

:o 


o 

Promtjcuous 


I7i 


Reduftion. 

Promifcuous  gueftlons. 

Queftion    i.By.  Mr*    Fenzung, 

A  rich  No&leman  has  5  villages,  in  every  village 

3  ftreets,  in  every  ftreet  a  dozen  houfes,  in  every  houfe 

5  rooms,  in. every,  room  2  bureaus,  m  every  bureau  12 

drawers,  in  every  drawer  4  bags,  every  bag  valued 

at    ifo  guineas  •  which  he  is  going  to  exchange  for 

3/.    12s  pieces,  how  many  muft  he  receive  ? 

Queftion  2.  by  lAt;V)fc. 
Suppofe    London   was 
built  1 1 08  years  before 
the  birth  of  our  Savioup, 
ftreets     how  many  days  is  it  fince 
to  Chriftmas  1769  allow- 
ing, Julian  years  of  36 J 
houfl       days  6  hours  ? 

To  1 1 08 
Add  1769 


3 
20 


s. 
12 


72  divifor 
—  (=8X9) 


5 

3 

12 

r8o 
5 


900  rooms 
2 

1800  burs. 
12 


Jm* 


21600  draw. 

A 


86400  bags 
150 


*43«*- 
17262 

8.631 

10501OJ 
*  719  -  6  hours 


12960000  guin* 
21 


12960000 
2 $0 20000 

8)  272160000  fliil- 
9)  34020000 
Anfwer    3780000  piec. 


Anf.   1050824  days  and 
■  (6  hours 

*  6  hours  being  quar- 
ter of  a  natural  day  or  24 
hours,  therefore  divide  the 
given  number  of  years  by 
4,  and  the  quotient  will 
be  days. 

4)  2877  .. 

7i9days{;or6hou. 
— —        over. 


(  172  ). 


— *— *—  '    "         ■       '    — »— ■— — — — — ^-p      „         i 

»  i    'ipi    «nn    »>■■!         innri      fi-tn     »t    ■ 


Tfo    RULE    pf    THREE. 

"l^TOW  to  Ac  GoUen  Rule  we're  come, 

Jl%|  So  Tyrohafte  and  iearn  a  fum  j 

View  this  4«ten(ive  Rule  of  art^    '" 

And  learn  proportion  in  each  part, 

This  Rule,  tkis  Golden   Rule  ef  three, 

Is  excellent  as  yeu  will  fee. 

Three- numbers  given,  great  or  fmall, 

It  finds  a  fourth  proportional, 

To  comprehend  this  nfeful  art, 

The  following  Rule  learn  well  by  heart. 

A  General  Rule  for  both  Direct, 
end  Inverse  Proportion, 

If  any  number  great  or  left 
Requiaj*  the  fame  \  for  to  expreftS 
Then  in  Djteft  Proportion*  we     ... 
.  Bring  out  an  anfwer  fpcedily  % 
But  if  a  greater  number  fhould 
$  equire  a  lefs  than  what  is  toid,  . 
Or  lefs  a  greater,  than  'tis  clear 
*  Inverfe  proportion  muft  appear.     .-  . 
To  ftatc  your  que  (Hon  pray  obfenw 
Youf  ne'er  from  truth  and  reafon  fwerve  ; 
Write  down  your  terms,  fo  a$Jo  '1AW&i 
The  firft  and  third  may  be  the  fame/  r 
The  fecond  and  fourth  exacT:  «g*ee  ?  -      , 
Your  numbers  muft  reduced  be 


■J*  That  is,  timer*  require  more  or  tefi  require  lefi 


To 


The  Rule  of  Thr&.  173- 

To  what  Denominations  are 

The  loweft,  each  to  each  compare. 

Firft  in   Dire  ft  proportion   you, 

Muft  mu^iply  (two  numbers  true.) 

The  fecond  and  third  (  of  diff'rent  name  ) 

And  by  the  firft  divide  ths  fame. 

If  your  Proportion  proves  Jnverfe 

And  greater  fums  require  a  lefs. 

Let  the  two  firft  be  multiply'd, 

And  by  the  third  befure  divide. 

And  you  will  have  an  anfWer  clear, 

As  quickly  (hall  be  made  appear. 

"Scholium. 

Before  I  ftiew  how  to  work  any  Quefttons  in  this 
Rule  it  will- be  neceflary  to  give  the  learner  the  fol- 
lowing Inftructions  /',  e>  firft  obferve  that  the  firft  and 
fourth  numbers  are  called-  Extremes,  and  the  fecond 
and  third  Meant ;  the  product  of  the  Extremes  is 
equal  to  the  produft  of  the  Means.  When  the 
firft  term  gives  or  requires  the  fecond,  we  afk  what 
does,  the  third  term  ,giver  or  require  alfo.  If  more  be 
required-it  will  be  beft  (according  to  Mr.  Emerfonyt 
excellent  method)  t6  tuarle  the  fejfer  Extreme'*  \(-lefs 
be  required,  to  mack  the. greater,  Extreme  for  a  d'»vi^ 
for;  then  multiply  the  other  two  numbers  together, 
and  divide  by  this*  divifot,  the  quotient  is  the  anfwei*| 
in  the  fame  denomination  as  the  fecond  term.  When 
there  are  remainders  reduce  them  into  lower  deno- 
minations, and  divide  by  the  fame  divifor. 

— ...»  • 

Example  i. 

As  4  is  to  12,  fo  is  18  to  a  certain  number,  or 
otherwife^  as  4  is  to  18,  fo  is  12  to  the  fame  number, 
what  is  that  number  ? 

P  3  Ic 


174  'Tie  Rule  ef  three. 

It  is  very  evident  that;  in  this  Example,  snore-  w 
required,  therefore  mark  the  firft  extreme  with  an 
jifterifm  for  a  divifor,  and  proceed  as  before  djre&ecL 

x&\  As  *  4  ;  m  ::    18       *d,  As  4  *  *8  ::  iz 

4)  316  4)  ai* 

54  «    r  14 


Corollary. 

Now  it  may  bo  eafily  pvevM  that  the  'prodoA  of  the 
two  Extremes  is  tqnaV.  *°  •*•  product  of  the  tw» 
means  fcw$  4.  *   S4  =*  12  K  i9  ^  2i6* 

Lemma  I. 

When  the  fecond  term  can,  be  divided  by  (he  ffruv 
multiply  that  quotient  iato  the  third  term  and  the- 
produ#  will  he  the  anfwer* 

Tq  prove  which  take  the  1  aft  Exam  J  le,  w,  divided 
by  4.  =z  ^  and  3  multiplied  by  i9  3;  54- 

Example*  ?t 

As  6  is  to  $r  fo  is  *  3  to  a  certain,  number,  what  i» 
the  number  r 

*  $  :  ^  :;  « 

6>  10* 

Anfwer  i* 

LlMMA 


'  I 


The  Rule  of  Three.  xt$ 

LEMMA   2. 

When  the  third  term  can  be  divided  by  the  firft^ 
ultiply  that  quotient  by  the  fecond  term  and  the 
product  will  be  the  anfwer; 

For  12  -r  6  =:  2  and  2  X  9  =   r8  as  above. 

Example.   j* 

As  24  is  to  S,  fo  is  36  to  a  certain  number,   <$ucr* 
the  number  ? 

*  24  :  8  ::  36 

8 


24)  288  (12  Anfwer 

•  *4  '- 


-  i 


4* 

48 


,*  . 


■  •  •        «  * 

Lemma  3* 

When  thefirft  tttn*«&»  be  divided  by  the  fecond, 
and  th*  chird  term  by  tb%i  qu*H$  tlje  iafl  quotient 
vwllbtfthe  anfwet.  ■ 

For  »4  ^  a  2=  J.;«wi  86<"**  3  JRJ  l*  th*  anfwer 
as  above* 

Exam- 


ij6  The  Rule  *f  Three. 

.Example  4. 

As  48  is  to  84,  fo  is  8  to  a  certain  number,  §>uere 
the  number  ? 

#  48  :  84  ::  8 

8 

48)  672  (14  Anfwer 

'£. 
192 
192 


Lemma  4. 

When  the  firfl  term  can  be  divided  by  the  third,  and 
the  fecond  by  that  quote,  the  laft  quotient  will  be  the 
anfwer. . 

For  48  -7-  8  =  6,  and  84  -=-  6  =  14  the  anfwer 

as  above. 

Corollary. 

Having  (hewn  fome.  excellent  rules  for  ordering 
proportional  numbers*  \  fhall  next  proceed  to  (hew 
their  extenfive  ufe  in  trade,  commerce,  &c.  But  firft 
I  muft  obferve  to  my  ingenious  reader,  when  any 
queftion  can  be  eafily;  wrought  out  by  Compound 
Multiplication  or  Divijion*  it  will  be  more  expediti- 
oufly  done  by  thetc  tules,  ^s  may  be  feeii-by  the  fol- 
lowing,example. 


*  The  Rjik'tf  Three.  jj'*j 

If  i  ounce  of  Silver  co%$s.  Ad.\,  what  will  132 
ounces  ooft  at  that  ra£e  ?  '  - .  Now  take  the  reverfe  of 
Firft  by  the  Jbdt  x>f  Three*     this  example  which  proves 

■    jir.d.     :-•    02*  i    the  *fark,  and  fay  If  1^2 
'I     5-    4*  •  •*  •  I9f3'    otifloes  ebft'jjl.  ^es.  66. 
.12  '•       ,J  What  wlBr  amice  coft  ? 

*4  *  *3*  •   35  9  6  ••   * 

4  ,20 


258 
4)   34<>5* 


258  7°9 

133  ...     — ^«) 

,l6  :.  "i&  8*m  (64 

*  79a  — — 

'J4  •  -•  5'.4*i 


J94 
528 

66 


12)  8514  _  4 

-~\  "T^A  '■'■         ^    ^32)   264  (i 

ajo)   7°l9-6  -*        264 

■■■■•  %  ^^_^__g^ 

Anf./35  9'-  6/;:-'--rAV-'  o 


«•       » 


**;  By  Cv*)wiJ' &#•'.  '    TJxe    fame    example 
tipiicatlm- .'.'  .  .'     ''lt:.      WPUgbt    by   Cotnpuni 

•  .«     .' .'!.:  v.w).3j  9. 6. .  .,  • 

J  I  *  .  ft*  -    i    ^  .'*!./  .  '     i  ^     » 


"K">     I 


219  . I, i  •■'  .  '  '  .      ■     ")  3  4i 


12 

j      *-    i    *  *  j 


;       'Anfwer       5  4?  the 
An.    j«'   9.6    as  before  *  *       ,    fame  as 


'  before 
Thefe 


178  The  Rule  cf  Three. 

Thefe  examples  plainly  {hew  the  extenfive  uie  of 
Compound  Multiplication  and  Divtfion,  and  how  much 
preferable  in  fome  cafes  they  are  to  the  Rule  of  Three* 
by  folving  queftions  in  a  far  more  concife  manner, 
and  therefore  U  is  very  neccffary  fpr  all  perfons  to  be 
thoroughly  acquainted  with  thofe  mod  ufeful  rule« 
namely  Compound  Multiplication  and  Divifien. 

Example   6." 

If  6  jardeof -cloth  coft  30s.  What  will  78  yards 
coft? 

yds.      s.  yds. 

*  6  :  30  ::  78 

3° 

6)  2340 
2|o)    39J0 

/  10    IOf. 

Explanation. 

It  is  very  obvious  that  the  demand  lies  upon  78 
which  therefore  muft  be  the  third  number  %  and  as  the 
firft  number  muft  always  be  of  the  fame  name  with  the. 
third,  for  that  reafon  6  muft  here  be  xhtfirjl  number ; 
and  then  the  other  number  viz.  30.  (which  is  6f  the- 
fame  name  with  the  thing  required)  will  remain  and 
confequently  muft  be  the  fecond  or  middle  number  % 
now  the  queftion  being  thus  ftated  and  prepared  for 
working,  and  as  78  yards  will  coft  more  than  6  yards, 
it  is  manifeft  that  6  the  lejfer  extreme  muft  be  the 
divifor,  then  by  multiplying  the  fecond  and  third 
numbers  together,  and  dividing  the  product  by  the 
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firft  number  or  leffer  extreme*  the  quotient  will  be 
390  (hillings  2=  19!*  10s.  whence  the  anfwer  is 
19I.  xos. 

EiAMPtE  7. 

If  a  Soldier's  pay  be  6d.  /*r  day,  what  is  that  a 
year? 

day    d.      days  Note.  As  multiplying 

#  1   •"  6  ::   36$  or  dividing  by  1,  neither 

.  6  augments  the  multipli- 

-—  '        cand,nordecreafeththe 

12)  2190    .  dividend,    therefore 

— —  there  is  no  occaiion  to 

2)0)     1 8b  6  divide  by  the  firft  term 

-r—  in  this  example,  it  being 

Anfw.       /9  2/.  6d.     an  unite. 


•+** 


Note.  By  reafoning  and  a  little  confideration,  it 
may  be  eauly  known  how  to.  itate  any  queftion  for 
the  demanding  fum  or  quantity  muft  always  be  the 
/£/></  number  %  which  muft  be  of  the  fame  denomi- 
nation as  the  j£o?,  whether  monej,  weights,  mea- 
fures,  or  whatever  elfe  may  occur  in  juraciice. 


Exam- 


iJBo  Tht  Rttle  of  Three.  x 

Example  8. 

Admit  a  gentleman  has  a  iopql.  per  annum*  .^W* 
mucl*  may  h«  expend  daily,  and  lay  up  aethe  year's 
end  315K  12s.  6d.  ?  l 

rooo    ^f  i- 
,    315  126. 

*  365  :  684    7    6  ::  1 

•  20  '      • 


r  • 


MMMMti 


13687 
J2 

12) 


«. 


365)^64250^450-    ! 

146a ( 

- — -  2toj2j7-6d. 
1825       —      * 
i825„..  p.,  up*  6eL  Anfirer 


ut>\.     ■>■ 


If  twelve  pound*  of  tacett  jttft  c<*fc  ate*  a  cw*tf, 
Foe  a  flkek  rf  *firf<»*s  f  *hl#  itmft  I  pay  down  ? 

.^    •   w  :♦•  •  -to. 
*  .12    :    5    ::    120         tp°und$ 

5 

12)  600 

2»o)5b 

£2  10s.  6d.  Anfwer 


Example   io. 
If  four  ftrike  X  of  cora,*0ftt&gi£nea  not  more, 
Pray  what  nauft  I  jjiye  for  one  hundred  and  four  ?  £, 

J  Bufluis.  ' 

•  •  »  k 

,qach  Example  is  only 

.    .        jr wrying  the ,  op$r,*tio* 

as  before  tsffigfet  in  page 


s. 

t  n 

21 

104 

.  .     ,.  »        r.     * 

-  *         .      208 

4)  2184 


K^ti  %-;&&;  <$.:'■ 

r  '  -   — 


:  j! 


Suppofe  a  Banlrajft'  oW£r  idool.1  and  has  In  mo- 
ney, goods,  and  recoverable  cfebtsy  jobl.  ifa.  yd.  -|. 
Now  fuppofe  thefe  things^clelivered  to  his  Creditors, 
what  do  they  get  per  pound  ? 


iooo  :  500  16  9  I  :\  1 


"i  1 


20 
X0QI6 

12 

"I3020I 


i|oooy*48o|3o7 
Anfwet    10  fliillings  * 


In  thw  example 
though  there  is  a 
Jarge  remainder, 
yet  the  part  of  a 
pound  each  one  is 
to  receive,  can  be 
no  more  than  10 
(hillings. 


••  4,' 


r  •  * 

-1  •  Jf* 


a. 


liz  The  Rt*te  ^Tirile. 

Exakvxb  it,  ..* 

* " 

A  Drover  came  riding  a  man  of  good  mettle, 
Amongft  the  Weljh  mountains  to  buy  up  fomc  caltl* 
When  thtf W dp  men  efpy  him  they  fplutter  andftare. 
Saying  "  Blefc  you  coot  mcafter,  jcome  buy  our  fine 

ware,  .  -, 

€t  ifheyre  found  wind  and  limb,  and  &  »t  as  a  pig» 
•*  As  plump  as  a  Codlin,  as  {leek  as  a  fnig  ; 
•  By  their  horns  you  may  fee,  they're  young  and 

all  that,  . 

««  Come  bargain  coot  mealier,  you  fee  they  are  fat." 
Now  th*  Drover  agrees  for  a  fcore  of  their  cows, 
Which  fed  in  a  meadow  clofe  bj  th^hay^mows^ 
For  feventy-five  guineas,  the  fum  wks  no  more, 
What  each  one  was  fold  for  be  pleas'd  to  explore  i 

Cows  Guineas   Cow*  < 

•  20    :    7*    ::    1 

:   21,  •  • 

to)  157I5 

a»  TjB-iy  =  9*  for  15 
Ant  £  3  18/.  o</.  

- 2lo)l*» 


•     "      ■% 


f  I 


ExiMtrte  13. 

Admit  »  Silverfmith  bought  as  rouchfSiWer,  as 
coft  him  146I.  i4s'8d.f,  at  s«.  3*.-*  #r  Ounce. 
What  quantity  did  he  buy  J  -  ,  ' 
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<*3         "    ■•    1  •   ■:  2934 

a  12       1 


127  35*16 


*p 


") 


«7)  7<>433  (554 

635        * — oz.  dirt.  gfs. 

1        — —  lb.4d.a   .11,19  Anfwt. 

,i  >\-  693   *     ■    > ii  ■■■  '   hi 

*35 

583"  -  "■    " 

roff 

-r   "       •  r«  -»  •  ^C* 


127 


ij    r    f   » 


230 
127 


•1    •:       ^      •:  24     t.  ■ 

■■■« 

206 

127)  2472  (x$ 
127 

1203 

•'       '        -    •  ■  •?     1143 


_  59     ■  • 

<*.»—•  EX4M 


•     f 


Suppofe  a  perfon  foils  in  trade; 

And  does  compotmd-to  pay  • 

Juft  twelve  and  fix^WKte  in  the  pound ;      r  j> 

What  was  his  debt  I  fay  ? 
When  feven  hundred- trH  his  ftore,  •     - 

Of  pounds  was  *jp>a4d  declare,  t   * 

Young  Tyroy  and  to* Phcbtts  foar,  - -— » _ 

And  meet  Apoll*  there. 

s.    d.'rfc.:       t.  Afo<?.Ifthefumhe 

#     '    x'  •%  *•  >n'rt  owed  viz.  xi 20/. 

12  2°      J^  and  the  rate  he 

•——  "         -"7 "  .  paid  per  £ .  to  find 

I  go  1 4000J    -"  the  fum  paid  in  all 

2^     *  the  queftion  mud 

*  *    ^  be  ftated  thus,  as 

15)0)   i6»«*d-{m20     £II20  :   r?0O 

15  « *  J  (Atfftft-*  =  fum  paid;  and 
_«.         rJ  r  if  the  debt  and 

18        ^  ~:  'um  ^a'^  Wcrc 

~ ,  -  given  to  find  the 

'  15       rate,  itisas/\i  120 

—    J  ;:  :/7oo  ::  £.1  : 

20      '  '  12/.  6</.  =  rate 

20      7  -  "  required,  which  I 

^        c    N  leave  for  my  learn- 

ers exercife,  fee 


4  K 


<r 


*  -  —■ 


~  / 


^^  181. 

£* X  AMrliE    I  s  • 

Bought  4  ca&s  of  mftts,  each  cafe  weighing 
4c  2qrs.  3ft.  neat*  whSf  :2RTthey  come  to  at;  2/.  91^ 
4^, \  pf  hundred  ?        _I        t  o 


Tbs  Ruh  tfTbree.  l*& 

c.  qrs.  lb. 
4  3  3 

/.j  4 

C.     £m     S*     a.  1  ■ 

*  i.  :    2  9  4^  ::  18  -  ia 
4   20         4 

4   49  ?* 

28   12        28 
112  59a        578 

4  MS 

2J7P  2028 

2028 


18960 

4740 

4740a 


4) 


112)4806360  (42913 
448 

^—  12)  10728  -i 
326  ■ 

224       2jo)  89I4 


^ 


i°2*       /44  l¥*  -d-i  Anfiw 
1008  

440 

104 


**86  .    TA  Rule  of  Time. 

>ExAMPLE    \6. 
Addreffed  to  the  young  Ladies. 
Fair  Syfota  blooming  as  the  rofe  in  June, 

Oft  met  young  Damon  in  the  fbady  bow'rs, 
Where  warbling  fongfters  chant  a  joyful  tune, 

To  chear  the  pair,  and  blefs  their  happy  hours* 
Oft,  very  oft,  this  lovely  couple  went 

To  pay  a  vifit  to  the  (ilent  grove, 
And  mingle  kifles  fweet  with  true  content; 

To  feal  the  vows  of  conftancy  and  love. 
But  oft  embarrafs'd  were  the  lovely  pair. 

By  a  mod  rigid  Father's  ftern  decree. 
Who  wou'd  not'fuffer  any  fuitors  there, 

Sworn  foe,  to  love  alike  and  lenity. 
Shou'd  Damon  near  their  ancient  Caftle  come,. 

He  ne'er  mud  have  admittance  to  his  dear, 
For  th'  Father's  anfwer  was  ««■  (he's' not  at  home, 

"  And  really  Sir,  you  have  no  bus'nefs  here.** 
Such  rude  behaviour  long  this  couple  bore, 

With  much  anxiety  and  fretful  pain, 
Till  they  agreed  at  laft  to  bear  no  more, 

But  trip  to  Scotland  o'er  the  chequer'd  plains 
There  to  be  link'd  \&Hy?nentk  facrecTtye, 

And  crown  their  wifhes  by  a  fpeedy  flight ; 
Favour'd  by  night  fair  SyPvia  forth  did  fly, 

With  D anion  her  enamour'd  hearts  delight*. 
Soon  in  the  mom,  ere  Phebus  gilt  the  Weft, 

The  Father  was  informed  of  the  plot, 
And  to  purfee  the  couple  thought  ii  beft, 

So  in  an  inftant  he,  on  horfebaclc  got. 
Juft  \ thirty  miles  the  lovers  were  before- 

The  Father  w  hen  he  firft  began  to  ride, 
Two  miles  he  gitin'd  of  thera  per  hour  or  more* 

But  happily  the  marriage  knot  was  ty'd 
Before  he  did  o'ertake  the  flying  pair,  * 

The  rate  they  went- was  feven,  miles  an  hour,. 
How  many  hours  wou'd  th'  Father  be,  ye  fair, 

Ere  be  ocrtook  them  now  to  me  explore.? 


•  The  'kute  tf  Threes  t  8} 

By  the  queftion  the  Father  went  9  miles  per  hour 
for  the  others  7,  but  they  were  30  miles  before  him 
at  the  ftartV  whence  9^-7  =:  2  miles,  which  her 
gain'd  per  hour.  , 

miles  hour    miles  Now  it  may  be 

TIien<ay*  2   :   i    ::    30.        eafily  proved,  that 

>  mi*1         1  $  hours  was 'the 

'         time  the  father 
*— "  overtook   the   lo- 

2)  30  vers  in,  for  1$  x 

— .  9  =     15  x  7  + 

Anfwer  ichrs.  jo  =  ns  *** 

^  xnues  rode    by 

"*"""  both  parties. 

EXAMPLE     IT.. 

t  t  f     ' 

There  is  a  lea  or  pafture  which  will  feed  24  head 
of  cattle  9  weeks,  how  Ioirg  will  it  feed  36  head  of 
cattle  ? 

hd.         Weeks  hd. 

24*   :    9    ::     36 * 


36)  216  (6  weeks  Anfwtr 
2id 


»  **    *         • 

It  is  very  evident  that  this  Example  is  in  Ttectprocat 
©r  Ipverfe  Proportion ,  for  36  head  of  cattle  will  re- 
quire left  time  to  graze  the  pafture  in  than  24,  there-' 
ftre  36  the  greater  extreme  muft  be  the  divifor; 


*     u 
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Example  18. 

Nine  mowers  agreed  to  mow  down  a  mead, 
In  ten  days  their  work  they  complete, 

In  how  much  time  left,  be  pleas'd  to  exprefs 
Woii'd  fifteen  men  do  the  fame  feat. 


m.         days            m. 

9    :    10    ::    15 
9 

* 

Now  as  9  men 
(by  the  question) 
required  10  days  to 
do  the  work  in. 

15)  90  (6  day* 
90 

6  from  10  and  there  remains  4 

and  as  1 5  men  can 
do  it  in  6,  there- 
fore*they  will  do  it 
in  4  days  lefs,  for 
the  anfwer. 

Example  19. 

, If  iool.  in  12  months  gain  5  Intereft,  what  prin- 
cipal will  gain  as  much  in  9  months  ? 
v   m.  1.  m« 

ia    :     100    ::    9 

12 


* 


9)  1200  . 

mmmmmmmmmtm 

Anfwer  ^.133'  6s.  Set. 

* 

ExiMPLE    20. 

x  A  merry  yotmg  (park,  one  night  in  the  dark* 

Came  to  me  to  borrow  a  crown; 
Quoth  he  I  wtU  pay,  in  one  year  I  fey, 

TPhe  cafli  to  you  honeftly  down.% 
His  words  being  true,  I  beg  you  will  (hew,  • 

In  figures  as  plain  as  you  can, 
How  long  he  muft  lend,  to  requite  me  his  frie&d* 

Twelve  flullings,  and  you  are  the  man*    - 


Tk*  jfyk  of  Wr^x  iff 


s,  .day*  «; '   . 


>* 


* 


»  }  -  '  <  I  *  *  .  "  •%#-    I  .|  •   T  •  "  ^ 


12)  iftflpy  : 

>  •  • 

d^ys  152  -.  I  dap 

24       - 


* 


~*i 


r 


*^:    *■ 


•   « 


•! 


12)  24 

hours  2  < '.';-  (? 

— -  Atrfw,  152  days  2  hours 

ExAMPtlT2I.         . 

#^  »    v  1       '     *'  >T 

•  »    —  . !  «  / i 

What  lcnet»(rfftd^*d^»j^aw«4ic^ft^»jjp»««r'f 


'♦1*1'*      '      I 


'*!  c*    *    V    :8   < 


I 
8)  144 
Aafytt  18  inches 

•-'.."       .   j{  :  '•  ,.!'::P3 


♦     •    • 


1  •  ^    :     -       ••    r   ^.i»  -i  1  -    v 


•  m  '      «#  <•»»■■»»••»  •«■ 


':/.>4 


f£b  The  Rule  of  Three. 

Example   Z2..v 

^  Admit  a  parlour  be  30  yards  round  and  3  £  yards 
high,  how  many  yards  of  painted  paper  three1  quar- 
ters of  a  yard  wide,  will  be  fuffitSent  to  hang,  the 
iamei 

yds.  yd*.  qrs.  ,     { 

3i    :    30    ::    3    * 

4  \*4    «   - 

14       120 ... 

3)  42* 

*  -  -         .A  .  ~  * 

Anfwer  140  yards 

■    r~"-:     ,  • 

Example  23. 

If*  4aek  ia*?  veftl  sine  hour*  £"*  !&}$&•** : , 

To  know  what  cocks  f  more  muft  be  added  thereto. 
To  empty  it  in  twenty  minutes  ?  pray  ftew, 


ho*        cocks    .    min. 

9 
60 


9    :    1    ::    20    • 


*b)  54K> 


•»  ♦« ** 


Now  as  *•]  cocks  will  empty  the  veffel  in  20  mi- 
nutes, confeqttently  26  is  the  number  of  cocks  re- 
quired to  be  added  to  that  which  jm  given  in  the 
queftioQ* 


t  Of  equal  capacity. 

Exam- 


%Exampib  24.     For  the  La  din. 

.    *  '  *  * 

if  a  Footman  from  Chefter  to  London  (hou'd  run 
In  fiv<  dtfys,  eighfcheurs.long,,  between  fun  afid  fua^ 
Suppofe  when  the  days  are  twelve  hours  loiig  again* 
He  goes  the  fame  jqurney  quite  yjver  the  glain ; 
What  time  will  he  do't  in  fair  Ladies  define? 
And  you  (hall  wear  fdurets  btfcAolars  of  mine. 
ho.       -day  ho. 

8    :    5    r:    12  * 

8 


♦        r         I 


8  kogth  of  the  day  in  hours 

12)  ,32  (2  hours 

24.     ..     "!     .       ..     •■ 

'60  minutes  in -1  hour 


,  t  •-•    «*■       *    *-      * 


12)  486  .(40  ipinutes 

48    • 


1 
o 


Anfwcr  3  days,  2  hours,  4a  mrouts&  • - 

P*0M13* 


PROMISCUOUS    QJJESTIONS. 

Queftton  f.  '  Bj'W.Ct'eirgeTiJhtr. 

If  that  a  rule  of  three. foot  long  doth  give  five  feet  ia 

fliade, 
And  If  *  a  ftesple  tifaxj  Kmt,::hl>*  fcigh  ht'feet  fe% 
Made?  •-'■■'. 

f.  s.        f.  t.  £.*. 


.•  » 

•J  J 


5)  297 


<• 


Queftion  3.  By  the  celebrated  Mr.  John  Tipper \ 
ift  author  of  the  Ladies  Diary,  (being  the  firft  quef- 
tion in  that  mifcelJany  for  1708,  «nd  the  firft  that 
ever  appeajr'd  in  that  excellent  woA.) 

Required  the  time  of  counting  a-xaillion  of  money, 
at  the  rate  of  iool  /rr^ninwte  *v 

m.  J   i   1. 

#  100    :    1    ::    ibooooo 


1 


i!oo)   10000J00 


»  _  * 


''*  *     t>]6)';iooQ{o  .' 

* 

4)  16*6-40  min.    . 

d..    h.     m.         6)  41-2,")  holers 
Aafwer  6'   22    46'  "     '    '^   Hi 2 

days    <J-5j 
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<£&eftt6tt  3.  By  the  fame,  being  the  3d,  queftion  in 

that  Mifccllany. 

If  thirteen  tons  of  claret  wine, 

Coft  nineteen  Enzlijh  pounds, 
How  many  pints  of  the  fame  wine, 

Are  worth  a  thoufand  crowns. 

Firft  reduce  13  tons  to  pints  =  26208  pints* 
£.         pints  £ . 

*  19  :  26208  ::  250  (=  1000  crowns) 

250 


13 10400 
52416 


pints 

i?)  6552000  (344842  ?>  Anfwcr 
57 

85 

1L 
92 

Zl 

152^ 

40 

2  rem. 

R  Queftion 
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Queftion  4.  By  the  fame,  being  the  4th  queftion  in 

the  faid  Diary. 
If  thirteen  marks,  and  fourteen  groats, 

Buy  fifteen  loads  of  hay , 
How  many  pounds  with  fix  teen  crowns, 
For  ninety  loads  will  pay? 
Firft  by  Reduction  13  marks  -f  14  groats  =  178  ffiill. 

loads  .       /.  loads  /. 

*  15     :     178     :\    90  16  crowns 

.     90  -         '     5' 

(hill. 


15)   16020  (1068  price  of  90  loads      80  =  fhill. 
15  80  (hill,  in  1 6  crowns    — 

io2  2|o)98|8,     '.j      -"-  - 

£-49  %**'&'  Anfwer 

120 

120  

'  o 

Queftion  5.  By  Mr.  Richard  Carr%  fee  his  Arith- 

■  metic,  p.  52.     ,,  . 

If  iq6  mafons  build  a  fort  in  28  days,  to  prefervc 

the  Soldiers  from  the  Enemy,  but  fhe'General  would 

have  it  built  in  8  days,  how  many  Men  mud  be  fet 

to  work  ?  -    .' 

d.  m.  d* 

Reciprocally  28     :     136     ::     8 

28 

1088 

272 

8)  3808 
Anfwer    476  me* 


** 


Qaeftion 
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Qneftion  6.  By  M*\  Henvet,  fee  his  Arithmetic. 

Two  Ships  let  fail  at  one  time  from  the  fameporty 
one  fails  32  leagues,  per  day  north,  and  the' other  45 
leagues  per  day*  fputh,  in  how  many  days  will  they 
be  1942  leagues  a funder  ? 

leagues     day  leagues 

*'77    :    1    ::    1942 

leagues                                   1 
AAA  )  3*  d*?s 

—  ij4 
77  diftanceia  1  day     *— r 

—  402  — 

385 

11 

Qacftion  7.  By  Mr^  LeadhetUr*  fee.  his  Mathe- 
maticians Guide.  • 
A  Fruiterer  bought  2001  apples  at  three  for  a 
penny,  and  he  alfo.  buys  2001  more  at  two  for  a 
penny,  which  he  mingles  together,  and  fells  them  out 
at  5  for  two-pence;  I  demand  whether  he  gain'd  or 
loft  by  the  bargain,  and  how  much  ? 

Firft  find  what  2001  apples  come  to  at  three  a  penny. 

.  ap.-       d.  ap, 

*    3    :    x    ::    2001 

1 

•  3)  2001 

12)  667   • 

2|o)   s\s  •  1<*- 
£2  i$/*  7 d. 
'  R  2  Secondly 
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Secondly  find  what  2001  come  to  at  two  a  penny. 
9p.   d.         ap. 
•  a  :  1  ::  aooi  r    .    a 

Add  R   3     4i 

9)3ooi  I*1*    » 


is)  ioooi 

4*f. 

/.6  18  n  f  thefum 
pies  coft. 

£ -4  3'< 

4^/. 

1 

T 

Thirdly  find  what  they 

app,        i. 
*    5     :     * 

were  fold  out  for  at  5  for  2d. 
app. 
3001 
soot 

::    4°w 

- 

5)  8004 
12)  i6ob| 

* 

2|o  1 3I3  -  4^. 

• 

• 

/*  6  13/.  4</.| 

From    6     18     1 1  i  the  fain  the  apples  coft 
Take    6     13       4^  for  which  they  were  fold 

Remains  -      5      6  $  loft  thereby 

Queftion 
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Queftion  8.  By  Mr.  Clare. 
Suppofe  the  battering  Ram  of  Vejpaftan  weighed" 
100000  pounds,  and  was  moved,  let  us  admit,  with 
fuch  a  velocity,  by  ftrength  of  hands,  as  to  pais 
through  20  feet  in  one  fecond  of  time,  and  this  was 
found  fufficient  to  demolifh  the  walls  of  JeruftUmi 
with  what  velocity  muft  a  bullet  that  weighs  but  30^ 
pounds  be  moved,  in  order  ti>  do  the  fame  execution,  i 

lb.  feet  lb. 

Reciprqcally   1000001     :     20     ::     3a41 

20 

3I0)  2OO000'O 


66666  4-2  Anfwer 


To 


Queftion  9.  By  Mr.  Benjamin  Donn,  fee  his  Arith- 

metic  'page   129. 
Suppofe  that  in»a  room  where  two  men  _A  and  B 
are  fitting  there  is  a  fire,  from  which  A  is  three  feet* 
and  B  fix  feet  diftant,  it  is  required  to  find  how  muck 
hotter  it  is  at  sTs  feat  than  at  B*s  ? 

To  anfwer  this  queftion  it  muft  firft  be  philofo- 
phtcally  confider'd  and  learnt,  that  the-  effects  or  de- 
grees  of  light  heat  and  attraction,  are  reciprocally 
proportional  to  the  fquares  of  their  diftaacesi  from 
the  center  whence  they  are  propagated. 

feet  feet 

As  diftance  3  £'is  diftance  6 

.1  6 

The  fqr-  of  J's  dift.  o         The  fqr .  of  ZTs  dift.  36 

Reciprocally    36     :     1     :;     9  * 

1- 

9)  36 

4  Anfwer 

So  that  it  is  evident  J's  place  is, 4  times  as  hot  as  3?s> 
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The   Double  Rule  of  Three, 

Or  Rule  of  Five  Numbers. 


} 


£*\  O  M  E  Tyro  hafte,  a*  I'm  alive, 
Vj  You're  mounted  to  the  Rule  of  Five, 
Where  numbers  five  are  truly  given* 
To  find  a  fixth  be't  odd  or  even ; 
Pufh  forward  then  and  you  will  fee 
Tis  call'd  the  Double  Rule  of  Three 
Beeaufe  two  ftatings  there  may  be. 

&ULE. 

Your  fecond  term  muft  always  be, 
(As  in  thejin{le  Rule  of  Three) 
The  fame  denomination  true, 
As  what  is  fought  appears  to  you ;  * 
Your  terms  of  fuppofition  write, 
Each  under  each,  the  firft  in  fight, 
And  the  demanding  terms  alfo, 
You  muft  put  down  the  third  in  row. 
Now  reafon  as  the  Rule  of  Three, 
And  the  divifors  you  will  fee, 
Which  multiply  together,  and 
A  new  divifor  there  will  ftand. 
Then  th'  other  numbers  multiply. 
Each  into  each  and  you'll  defcry 
Your  dividend— fo  now  you  may 
An  anfwer  find  without  delay. 
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Example    i. 

IJl  iool.  principal  in*  is  months  gain  $1.  intereft, 
what  will  180I.  gain  in  8  months  ? 

Place  the  numbers  as  per  rule  viz.  5  for  the  mid- 
dle term;  and  put  the  two  terms  of  fuppofition  iool.. 
and  1  a  months  under  each  other  in  the  firft  pJace, 
and  then  the  terms  of  demand  180I.  and  8  months 
muft  be  put  under  each  other  in  the  third  place,  thus, 

*  iool.- jl. 180I. 

*  1 2  mo.  — - 8  mo. 

Now  find  the  divifors  by  ufing  the  fecond  term  in 
common  for  both  lines  or  ftatings,  for  (as  in  the 
Single  Rule  of  Three  fo  here)  if  the  tkirk  term  re- 
quites more  mark  the  lejfer  extreme,  xilefs  the  greater 
for  a  divifor,  which  diyifors  multiplied  together  make 
a  new  divifor,  as  appears  by  the  following 

Operation. 

1  ool. 5I.   ■     ■   1  1 80I. 

12  mo 8  mo. 


1200  divifer  1440 
5 


12J00)  72I00 


£6.   AnfWcr 


S    C    H    6   L  I    V  M. 

In  Rating  queftions  in  this  role  remember  that  each 
fuppojttion  muft  be  of  the  fame  name  or  denomination 
with  its  refpective  demanding  term*  as  maj  be  feen 

in 
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in  the  preceding  example,  wherein  the  firfl  fuppo- 
Jition  being  pounds,  the  firft  demanaing  term  is. 
pounds  alio,  and  the  other  Juppojition  being  months, 
its  oppojite  demanding  term  is  of  the  fame  name  like- 
wife. 

Example    2. 

If  30  bufhels  of  malt  are  fu/ficient  for  a  family  of 
6  perfons  12  months,  how  many  bufhels  will  ferve 
a  family  of  io  perfons  24  months  or,  two  years? 

*  6  per. 30  bufh. 10  per. 

1 2  mo. • 24  mo. 

72  divifor  40 

—  20 


# 


240 
3° 


72)  7200  (iqo  builids^ 
72  (Aafwer 


00 


Example    3. 

If  forty  hundred  pound  of  beef, 
Will  ferve  four  hundred  Tars, 
Juft  twenty~days  to  fight  the  French, 

Nor  tearing  death  npr  fears. 
Then  tell  me  Tyro  if  you  pleaie, 

\Vhat  pounds  three  hundred  more 
^uft  have  to  ferve  them  thirty  days, 

AH  this  you  may  explore. 
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*  400  Sai, 4000  lb.— — — 300  Sai. 

*  20  Days  - 30  Days 

8000  divifor  900Q 

■  ,i  4000 


Sjboo)  36000J000 
Anfwer    45001b. 


Example  4. 

If  15  horftseat  60  bufech  of  oats  in  20  days,  how 
many  bulhels  wiU  18  horfjc&eatin  32  days  ? 

*  15  ho.         ■■    <ofo— - iffllQ, 

*  20  days  >     ■  ■   - — - — —32  day* 

300  dmfor  36 

60 


$0)  345I60 

■-  buA, 

Anfwcr. 


*•»» 
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Example   j. 

If  the  carriage  of  a  ton  weight,  or  22401b.  from 
CbeJIer  to  London  which  is  182  miles,  at -id.  per  lb. 
coft  9/.  6/.  8d.~  what  will  the  carriage  of  3  ton 
weight  coft  240  miles  ? 

*  22401b.* — 9/.  6/.  Sd. — 67201b.  =  3  ton.   : 

*  182  m.— 20         — —  240  m. 

4480  l86  2688OO 

I792O  12  I344Q 


224O  

224O  l6l28oo 

407680  divifor  2240 

6402000 
3225600 
3225600 

:  ;  -i- -    ,  ■■•  '•    ^2)    ■ 

40768J0J  j.6i267fopjo  (8961 
326144    *       — 

*•/.  ...  1  v- --^  j|o)  73I8 --5//. 

351232     — 
326144    £.36  1 8/.  5/i 

250880 
244608 


1) 


62720 
40768 


219520 
Anfw.  £.36  i8x.  5^.i     4 

-  40? 48b)  87808I0  (i 
81536 

r  - 

62720 


Exam. 
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ExAMPL,E    6. 
If  10  men  in  eight  days  mow  56  acres  of  grafs, 
in  how  many  days  will  500  acres  be  mowed-  by  30 
men  ? 

10  m. 8  dP 3°  rn.  * 

*  56  ac -T-; — — . 500 ac, 

In  this  example  It  is  very  confpiciious  that  the  firft 
line  or  Rating  is  in  Reciprocal  or  Inverfe  Proportion^ 
more  requiring  left,  fot  if  10  men  do  the  work  in  8 
days,  30  men  will  do  it  in  lefs,  therefore  30  the 
greater  extreme  of  that  ftating  muft  be  the  divifor, 
and  as  in  the  other  line  or  dating  more  requires  more, 
viz',  foo  acres  require  more  days  than  56  acres  do, 
therefore  this  ftating  is  in  Direcl  Proportion,  and 
confequendy  56  the  lefer  extreme  therein., •  muft  be 
the  diyifor.    See  the  work. 


56  ac.    ., 
30  m. 

500  ac. 
10  m. 

1680  diyifor 

5000 

• 

i68[o)  4000(0  (2 

336     ' 

« 

640 
504 

(Anfwer 


136  remains 

Exam- 
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Example    7. 

A  Cornel  fets  five  hundred  men, 

A  trench  to  caft  with  fpeed  ; 
Of  juft  one  thoufand  yards  in  length, 

Sev'n  hours  they  take  indeed 
To  do  the  fame,— then  in  two  hours, 

What  men  employ'd  muft  be, 
To  caft  twelve  thoufand  yards  t*  encamp, 

His  army  tell  to  me* 


*  1000  yds. 
7  ho. 


'50o  m. 


12000  yds. 
-      2  ho.  * 


1000 

2 


2000  divifor 


12000 

500 

60OO600 

7 


2|000)   42OO6[0OO 

Anfwer  21000  men. 


Exam 
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Example  8. 

If  when  the  bufhel  of  wheat  cods   4/.  6J,  the 
penny  loaf  weighs  io,oz.  What  will  the  (ixpenny 
loaf  weigh  when  wheat  is  8/.  6<f.  the  bufhel? 
/.    <f.  s,  d, 

46  8  6 

12  12 

$q/i  _. — io,02.— — —  102J.  * 

•  id.: - 6  J. 

102  divifor  54 

10 

540 
6 

102)  3240  (31  oz. 

306 
180 

102 

78  ... 
20 

I02)  1560  (15  dwt. 
102 

■  •   54°  \ 

510    oz:dwt.  grs. 

—  Anf.  31-15  7x-|^ 
30 

24 

102)  720  (;gr. 
714 

6 
S   —^        Scko- 
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Scholium. 

The  Compound  Rule  of  Three  Is  eafily  folved  by 
the  Single  Rule  of  Three  at  feveral  operations,  by 
which  f  (hall  now  work  the  ift.  example  in  page  199 
which  is  as  follows,  viz.  If  iool.  principal  in  12 
months,  gain  5I.  Intereft,  what  will  180I.  gain  in 
8  months  ? 

*      £-        £-        £- 

Firft  ,*  100    :     5     ::     180 

5 

•    100)  900  ($£. 
900 


tno.  /".  mo. 

Then  *  12     :    9    ::    8 

8 

12)  72  (6£i  Anfwer 

72 


Corollary. 

After  the  fame  manner  may  all  the  other  examples 
be  done  at  two  ftatings  as  they  (land,  and  now 
having  fufficiently  explained  what  is  neceflary  in 
this  rule,  I  (hall  give  a  few  promifcuous  quef- 
tions  for  exercife,  and  then  proceed  to  that  ex- 
peditious rule  called  Praflice,  fo  compendioufly 
contrived  for  the  fpeedy  cafting  up  of  any  fort  of 
goods  or  merchandize.        s  Pxo- 
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PROMISCUOUS   QUESTIONS. 

Q^cftion   1.    By  Mr.  Hill. 

If  twenty  &*gs%  for  thirty  groats, 

Go  forty  weeks  to  grafs, 
How  many  Hounds  for  fixty  crowns, 
May  winter  in  that  place? 
Firft  from  52  ^he  weeks  in  a  year)  fubtrafl  40,  re- 
mains  12,  30  groats  zz  2  crowns,  then 
c.  dogs  c. 

40  wks. — 1 2  wks.  * 

2  40 


24  diyUpr       2400 

*-•  20 


-  dogs 


24)  48000  (2000  Anfwer 
48 


000 


Qpeftion  2.  By  Mr.  Emerjbn. 
If  the  carriage  of  ijo  feet  of  wood,  that  weighs 
5  £one  a  «***  com«s  to  31.  for  40  miles ;  how  much 
wiU  the  carnage  of  *  4  feet  of  free-ftone,  that  weichs 
8  ftone  a  foot,  coft  for  25  miles  ? 

•  ,5*  £ ^J 54f. 

♦  gft : 8ft. 

*    40  m. 25  m. 
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1S° 
3 

54 
8 

'   45° 

40 

432 

25 

18000  divifor 

2160 
864 

10800 

- 

3 

1 

1.1 

2|ooo)  32I400  (1/. 
18 

I44OO 
20 

i8t 

OOO)  ' 

2  88|000    (l6/. 
18 

• 

-  ' 

I08 
108 

Anfw.  £.\   x6j. 

O 

.  Queftlon  3,    By  Mr.  H$1L 
If  12  men  build  a  wall  30  feet  lo**g*  and  6  feet 
high,  and  3  feet  thick,    in  15  days;  in  hpw  m*ay 
days  will  60  men  make  a  wall  300  feet  long,  8  feet 
hii^h,  and  6  feet  thick  ?. 

*  30  t.  1. 15  d, 300  f.  1. 

*  6  f.  h.— : : —    8  f.  h. 

*  3  f .  th.— - 6  f.  th. 

12  ra. ~    60  m.  * 
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3° 

3<x> 
15 

180 

1500 

3 

300 

54* 
60 

8 

32400  divifor 

36000 

% 

2l6000 

12 

324I00)  25920I00 

2592 

Qeftion  4.  From  Palladium  1760. 

There  are  8000  men  in  a  garrifon  bgfieged,  Vfhote 
daily  allowance  i«  24  ounces  of  br*ad  for  7  weeks; 
bijt  the  governor  finding 'the- fog*  likely  to  con- 
tinue a  longer  time,  -who  can  Jiold  out  1 4  weeks  at 
lead,  tho'  he  has  by  this  time  loft  1900  of  his 
men  ;  whereby  he  finds  himfelf  obliged  to  fhorten 
that  allowance  of  provifions ;  how  much  bread  mult 
each  man's  daily  allowance  be  reduced  to  ? 

Firft  8000 — 1500  z=  6500,  then 
7  w.  ■  24,02.-  14  w.  * 

8000  m.  —————  — T.6500  m  # 


2  id         ty*  Double  Ruk  of  TJjree. 

8000  6500 

7'  14. 

56000  26O0O 

2  4  0500 


224000                 91000  divifor 
1 1 2000  


91  loco)  1344I000  (14  oz. 
91 

434  •  - 

364 


f  -         «      V 


70060 
20 


9 1  |ooo)  1 400I000  ( 1 5  dwt. 
91 


:.   .I./  ..49Q-        ::,..       ..    .     :.  . 

455  .  .  oz.  dwt. 

Anfir.-  14    15^ 


to  ■  ■!  »»■ 


35000 


3  J  OOO 


Practice 


L    -J   ' 


(  411.)"- 

•  •  '  '  . 

— w    ■  Hi  i        i    '       ii  m     mi    ■»  i iiii  ■>       ■  i  .it    . 

^— ^K  m      *     *     ■— — — ^— m i^ ^fc— ^— — i— — mmm — >»— ^— ■ — * 

P    R    A    C    T    I    C    E. 

THIS  Rule,  for  quick  difpatch  is  plaqn'd* ' 
.  WhicH,  when  yoi*  rightlV  underftan4>     .  \ 
.   With  a  concijfenefs  ynu  may,  reach  .,        « 

The  objects,  more  complex-bneis  teach ; 
'Tis  a  contraction  you  may  fee, ; 
Of  our  fine  Golden  Huh  if  Three.  ' 

By  parts  we  can  difcover  fair,  \ 
The  value  of  all  TradefmenV  ware  ;  .. 

And  by  lefs  complicated  rules,!  <  ' 

Than  fome  are  taught  in  Biitifl?  Schools. 

Tables  of  Aliquot  $arts. 
</•      ^      /•  s.   &     /.     d.      ^        £• 

""4     ,s     Trar^     °^    ttj    X      —      °         1J         J© 

—  »       —  i  i  i        X        «_       tn  —  «*■ 
*      —      TTC       J      TT     Y                 IO                          »4 

—  3         —  '  ju  »         X      *     T  —  —  -^ 

•  ■?      —      TTW  IT     X  * 


r 


»    *     -        T*T       -         -         X    ■       «    •       4  -  TT 

i  i    -   i4w   -      tX1     *       "       * 

2  —  TT3"    -    ""         "J      \  2     -       *•  ~  T5 


Ji     -     A     -     -6     j      <        -        t 

-        T*       ~      *    ft      3       4.       .  ""   .      v 

|J*-     A     -    :j     4.,    '-      -      t 

4         -      A    _-     '*    9    .  5     .    -       .-      ..4 

i 

6       -         flrV       -       4  "  X  "  10  -       .  -  i 


5       -      A   -  -     -    5      6      8 
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Prafitce. 

- 

» 

1/.    d. 

/• 

s.   d.    £. 

i * 

/.            J 

-    9 

W    ^j-   v 

\  1    6isl 

io£    is 

^              1 

-   IO 

TT? 

9    -     I 

IO      - 

5               1 

7              1 

I      2 

Tid" 

8    4     A 

9     - 

3               1 
?              I 

1     3 

A 

ii     8     A 

8      - 

T             1 

*'    4 

* 

I*    -       ^ 

71    - 

r 

• 

i     6 

;ps 

13     6      .| 

4i-  -. 

3 

T 

i     9 

7       ■ 

*3    4       I 

si   - 

*.rf* 

I     10 

1 1 

I  xo 

i*    -      | 

3i    " 

iof| 

2     3 

To" 

»**•*• 

3f    * 

*rff 

2     4 

* 

x6    8      | 

^T       *■* 

iofi 

2      8 

To"  ^TT 

17    6      $     i 

*    *- 

iofA 

2     9 

1 1 

To 

•i*    4    44 

i  - 

tof^ 

3    - 

T?>u    xo 

Tenths  of  i/". 

^ 

3     6 

3  8 

4  <* 

4    8 

7 

-  «/.  is    iV 

1 

1 1 

To" 

7 
T5. 

'4    A  or  | 

:s   4 

1 1 

IO       f% 

• 

*_                   ..     * 

1 1"" 

*  '4    J  TO" 

. 

. 

7     4 

To" 

•** 

•i6  i  A  P*  i- 
18   .*    .  '  . 

-  • 

.. 

:  Having  j;ot  p^rfeclly  well  acquainted  with  thfc 
preceding  tables,  tt  will  be  found  nece.ffyiy  to  get  by 
heart  the  following 

R  U  %  i.    _ 

If  th'  given  jgrice  ,pf  otfe  fe  fou&d 
.Part  of  a  penny,  (hilling,  pound, 
Before  divide  the  quantity 

By  fuch  a  part  whate^r  it  be. 


t 


Exam- 


-3-1 
4 


Praftice, 

Examples. 
d. 

\  1468  lb.  of  caft  iron 


213 


id 


is 


x 


2|0 


2 


td 


JL 

a 


TI 


367 


(at  ^  /*r  lb. 


£.i-ioj.-7</.  Anf. 

■     1     ■>■  — —  — m 

The  price  being 
a  farthing  a  pound 
the  given  quantity 
is  confequeritly  fo 
many  farthings,  & 
a  farthing  being  -J 
of  a  penny,  an<J  a 
penny  the  y^  df  a 
flnllmg,  and  ia  (hill- 
ing theVs  of  a  pud. 
therefore  the  divi- 
fors  are  4,  12  ajnd 
20.  » 


i1 


416  lb.  at  %  per  lb. 

208  : ■  . 

1 

,.         1 

17*.— 4^- Aafwfcr 


w 


In  this  example 
che  divi  fors  are  2 
and  12,  bccsjufe  2 
haJfpeiroc  make!  a 
penny,ainii2pe4 


ce 


a  ihiUing. 


i 
I 


u 


J|  513  yards  at  \per 
—  (yd. 

2|cj     & 

£,i  its.   Anfw. 

It  is  very  evident 
that  5  j  2.  yards  at  a 
ihilliag  a  yard  come 
to  thoie  many  (hill- 
ings, and  id.  f, 
being  the  i  of  a  fhill- 
ing,  and  three  far- 
things thef  of  \d\ 
therefore,  the  quan- 
tity is  divided  by  8 
and  tha,t  quotient 
(or  price  at  \)L  -{•) 
by  2  to  obtain-  the 
anfwer. 

8412  lb.  at  id.  per 
.  lb. 

/35-1/.  Anfweir 

* 

5614  oz. at  id.  \per 

467-.10Y. 
116-11* 

J8|4~9ri- 

£29-4/.  9-^i  Anf. 


1^ 

1  % 


2|0 


2|o 


214 


ii 


X 

4 


i 


Examples. 


2|c 


8141b.  at  id.  I  per 

—  lb. 

16-114 

1  il8T| 


(S  18/.  Sd.£j{n{, 

Three  halfpence 
being  the*  of  a  ffcill- 
lag,  therefore  814 
the  jiven  quantity, 
v'whieh  is*  efcenjied 
as  fa  mztij  fljtijUings)  $d. 
is  dhridedby  p,  s|nd 
a  farthing  bqing  £ 
of  id.  |,  that,  quo- 
tient   (ot  price  .  at 

:   ;6,theftimofivhjchr  ' 
quotients  dfvi4ed!by 
20  gives  the  anfwr. 
2^.1  1 641  ifeat2*£/^r;(b 


2</ 


2|o 


* 


4 


Two-pence  being 
i  of  a  fhiJling,  and 
a  farthing  -f-  of  two* 
pence,    therefore 
868  the  giveo  quan- 
tity (which   is,  e- 
leemed  thoft  many 
Ihttlings)  is  divided 
by  6,  and  that  quo- 
tient  by   8,  wfcich 
quotients  added  to- 
gether and  divided 
by  20  give  tfce  An- 
fwer. 

(416  yards  at  yi. 


2(0 


10J6-10/. 


£5  6j.  idd,  Anf. 


868  oz.  at2^i  • 


144  B* 
18  1 


2|0l6{2    9 

/"8  2/.  o</.  Anfi^. 


2|o 


35}4   j 


4^6  az^atji*i/<r 

— —  (ok. 

204 

34 


23I8 


£11   18/.  Anrwer 


Here  81 6  the;  given 
quantity-  w  divided 
by  4,  the  aliquot 
part  that  3^  is  of  a 
(hilling,  and  that 
quotient  by  6  the 
iiiquot  part  a  half- 
penny is  of  $d,  for 
5  halfpence  make 
threepence. 


Praftke. 

Examples 


961  ft.  at  id.  pcrUd, 
3=1°  4<<- 
f  16  o/.  4^.  Anfw. 


* 


J6;4at4^.? 

I89I     4^. 

236  5 


334|s   : 


£112  5  iijAJifw. 


In  this  eiamp], 
qrf.  I  the  divifon 
ire  3,  8  and  2,  4Y 
being  the  ^  of  a 
IhiUing,  a  halfpenny 
the  -J-  of  4</.  and  a 
farthing  the  ■£  of 
halfpenny. 


**s 

i    9I^oyardsac j^.J 

30j3  4</. 
763  4 
190  io- 

400(7  6 

Taoo  7/.'  «.  Anf. 

1234  at  6d. 

/30  17-r.AnfWer 
i40rft.at6^.i 

700-64, 
58  4-. 


814  ells  at  $4.pei 
—  (eU. 

271  4</. 
07  10 

33|°  2 

f '6  19/.  srf.  Anfw. 


/37  i8/..io</.i 

124  ells  at  yd.  per 

£3  13/.  ^J.  Anf. 


2l6 


Praflice* 


Examples. 


1*4 
3 


f  846  at   7^.  f 

282 


x 

4 


3 

% 


4 


2JO 


211  6d. 

52  10  i 


54|6 


4* 


8i. 


4* 
4 


14 
3 

3 


£27  6/.  4^i  Anf. 


In  this  example 
846  the  given  quan- 
tity is  divided  by  3 
and  4,  the  aliquot 
parts  for  yd.  and 
three  farthings  be* 
ing  £  of  $d.  there- 
fore the  quotient  <if  6</. 
4  (v/z.  the  price  at 
3</.)  is  divided  by  4, 
becaufe  three  far- 
things is  the  \  of 
three- pence 
1464  at  8i. 


2|o 


Tc 


488 
4S8 

97|6 
£48  16/.     Anfvv. 


This  example  may 
be    very    expediti- 


3 

1 


2|o 


oufly  done,    by   ta- 
king the  aliquot  part 
of  a  pound,  Bd.  he- 
ingthe^th,fo  that 
by   cutting   off  the 
cypher,    and    divi- 
ding by  3,  the  whole 
is  done  at  once,  but 
in  this  cafe  the  quan- 
tity is  confidered  as 
pounds  inftead   of 
(hillings. 

146(4  at  2d. 

£48  16/.   Anfw.  as 
— —         (before 

567  at  2d.  %     • 

283  6d, 
94 .6 
"  9i 


3319  9  \ 


£19  gs.  9*/.  1  Anf. 


In  this  lafl  exam- 
ple the  divifors  are 
2,  3  and  8,  6d.  be- 
ing \  of  a  (hilling, 
2d,  the  -J-  of  6</,  and 
a  farthing  the  J  of 
2d. 


9 


1  #  94*  yards  at  <)d.  6dJ  * 

I      Alt  *       I 
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Examples* 

**  416  fe.  at  !i«/.{ 


2J0 


*1  47* 


3 


I 


1 


I 

I 


70(6  6 


«MM^B«a 


£3*  6s.  6rf.  Anfw, 

876  at  91/.  £ 

438 
219  - 
36  6*. 


2|o   69|3  6J. 

>< 


£34  13/.  6d.  Anfw. 


4 


1 

f 


5*432  at  iotf. 
11*2716 


2[o 


1810  8</. 
452(6  8</. 


<W.:  i 


£226  6/.  8/.  Anf. 
1980  at  io</.| 


3 


I 


I. 

"51 

1 
"8 


2\0 


1 


1 

X 
4 


2J0 


99O 

49  J 
247  <£</. 

41  3 


*» 


JLZ2lL2_ 

/88  13/.  91/.  Anf. 


20fr 

138  8</. 

J4  * 

8  8 

*^— ■*— ■* 

39J0  - 


(f"-fc 


£19  10/.  Anfwer 


1 

*/•  A|  $6J8  yards  at  12*/. 

— —  (per  yd. 

jf  28  8/.  Anfwer 


CASE    1. 

When  the  given 
price  is  more  than 
a  milling,  the  given 
quantify  ftands  for 
(hillings;    and    for 
rwftat  the  price  ex- 
ceeds a  fhilling  or 
12  pence,  take  parts 
as  before;  but  if  the 
whole  price  makes 
an  even  aliquot  part 
of  a  pound,  then  di- 
vide by  that  part,  if 
more  convenient. 
The  following  ex- 
trrples    will   make 
(his  clear  and  eafy. 
T 


^2l8 


Fraftice. 
Examples 


3<?'    i|  578  yards  at  u.  3d. 
144  6d.     (per  yd. 


j  4 
*|3 


2)0 


72J2    6 


£36  is.  6*/.  Anfw. 


1 


t 


"J 

1 


2  Jo 


Otherwife  thus,  by 
taking  the  aliquot 
part  of  a  pound. 


64. 

4 


£36  2s.  6d.  as  be 
■  (fore 

4100  at  is.  7^.4 

512  6d. 


mmm 


666\2"6d. 


£333  2*.  6i/.  Anf. 


Nineteen  pence 
half-penny,    (the 
price  in  this  exdta 
pie)   being  no  ali- 
quot part  of  a  pound 
therefore  parts  are 
taken  for  yd.  ■£,  and 
added  to  the  given 
quantity     (being 
efteemed   (hillings,) 
and  the  Aim  divided 
by  20  gives  the  an 
I     Ifwer. 


A*  I'M  5^71  at  1/.  Bd. 


£472  11/.  8^/.  Anf. 

Jn  this  example  the 
diviforisi2,  ij-.  8d. 
being  the 
pound. 

4162  yards  at  is. 

2081  (m/.| 

1387  4</. 
520  3  =r£of 2081 


3 
J. 

tl  * 


2/. 


2|o 


i 


rV  of  a 


86  8.i 


S2.3(7 3  t 
£411  17/.  3i.  i  A. 


n   ■« 


2|0 


Ji6|8ellsat2/.  /. 

» 

I       *        M  • 

£516  i6x.        (ell. 

> 

*  Otherwife  thus, 

'5168 

2 


1033(6 


£516  16/.  as  above 


In  the  fir  ft  opera- 
tion of  this  example 
at  2/.  you  need  only 
double  the  lad  fi- 
gure in  the  quantity 
for  (hillings,  the  reft 
are  pounds. 


Pra&ice 
Examples. 

s|6     \.  549  at  2/.  6d: 


2I? 


5' 
4*1 


4- 


i 


£68  i2f.  61  Ahf 
546  at  5j>  4//.  I 
136  10/. 

♦   *  »        •  •  ' 

9     2 
1     29*/. 


6|8 


^146  14/.  9«V.  Anf. 


4* 


3 


taught.     This  me- 
thod  I   prefer    as 
much  eafter  than  the 
other. 
548    2Lt-6rr$d. 


Here  the  aliquot 
parts  of  a  pound  are 
taken,  but  it  may  be 
done  otherwife,  as 
under. 

546 
5 


s, 
10 


10 

s  d 

2\6 


X 


A 


t 


2JO 


I 


/. 


i  t 


£i$2  t^si^d.  Ahf. 

618  £.  at  io$.  per 

-— •  *  (C- 

£309   Anfwer 

IMMpd     • 

876  at  xa/.  6d. 

433 
109  xo/. 


£$47   10/.  Anfwer 


2730 
182 
22  9</. 

293|4  9* 
£i^6  14/.  9</.  Anf 

■■MHMrtBWBa^  •■■■■■■■a 

B7  this  method 
you  are  only  to  mul 
tiply  the  quantity 
by  the  number  of 
(hillings  in  the  price, 
and  take  parts  for 
the  remainder  of  the 
price    as    before 


814  at   14/. 

407 
162  i6s. 


£$69  1 6/.   Anfwe 

Observation. 
When  the  price  is 
any  even  number  of , 
(hillings,*  you  need  j 
only    multiply   the 
quantity  by  half  the 
price,    and   double 
the  firft  figure  in  the 
Wodua  for  (hillings. 
JTake  the  laft  exam- 
ple- viz*    • 


22Q 


Vraftut* 
Examples* 


814  at  14?. 
7 

£569  1 6s.  Anfwcr 


Remark. 

This  method  be- 
ing vsr?  expeditious 
when  the  price  is 
any  even  number  of 
(hillings,  therefore 
take  another  exam- 
ple  when  the  mul- 
tiplier coniiftsoftwo 
places.  • 

916  at  r6/. 
28 

732  16/.  . 
1832 

£2564  16/.  ^nfw. 


Proof  of  thistsamp . 
916 

54?6 
4J*> 


*•« 


■V*"* 


3J0)  |i2o|4 

£2564  l4x. 


CASE    2. 

When  you  have 
a  certain  (urn  of 
money  in  pounds, 
aird  defire  to  know 
what  quantity  of 
goods  may  be  bought 
therewith,  at  fo  ma- 
ny even  {hillings  per 
lb.  Sec.  you  need  on* 
ry  annex  a  cipher  to 
the  money,  and  di- 
vide by  half  the  pro- 
pofed  price. 

EXAMPL*. 

How  many  pounds 
of  tea  may  be  bought 
For  £26,  a£  41,  ptr 


mm 


2)  86* 
Anfw^   4^q  fib 


fawn*  *• 

How  tnanj  hogs 
can  I  fe«y  far  £56 
at  £6x.  ft*  *og  ! 
8)  560 

AafWer   70  lM>gs. 


4*  ,'. 
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Examples. 

8 14  oxen  at  1 6/ 

"  A  S  E    3. 

16       (frrOX 

hen  the  price  is 

odd  number  of 

4884 

igs,    multiply 

814 

[uantity  by  half 

greateft  even    | 

£136,24  Anfwer 

of-ffiillings. 

--  •   ■    ' 

it  the  firft  figure 

....    ..  . 

u'llinga.-andfor 

To  work  this  and 

dd  (hilling  take 

Inch  like  examples. 

"the  quantity. 

Is  no  more  than  mul- 

1                    at  ij>. 

tiplying   the   quan- 

tity  by    the    price, 

ihc/reVafl  being  the 

4/.    "'       ! 

unfwer,  tut  if  there 

16 

be  any  odd  money, 

— 

proceed    as    before 

Anfwer 

dirked   by    taking 

parts  for  the  fame. 

1                 (beep  at  19/.  />. 

146  C.  at  4/.  3/. 

(iheep 

.  4   .  ;•    'w- 

re/; 

584      "' 

'4    . 

24  6t.  8</. 

6t.  Anfwer 

£6o3  6j.  %d.    Anf. 

AS  E    4.  _     > 
the  given  price 

804  at  2/.  s  +d. 

2 

cb  a  fractional 



of  a   poun^,    I 

1608 

ig&e.  that  the! 

13  8/. 

rater  or  top  fi-, 

is  more  than  an 
then  multiply 

£1621  8/.  Anfwer 

. 

tt« 

222 


32J6 


Traffict. 

Examples* 


by  w\k  twi^e r^tor 
Of  tqjt  figure^  *nd 
divicjQ  the  prpcjucl 
t>y  the  fywmunafior 
or  Jomej  figur*.  A 
few  examples  will 
m,afce  this  pja^n  and 
eafy. 

$1$  sitij/,  v/z.the 

9         (lajftexani 

— —         (hut  ope. 

1548 

£387    4rf*cr 


Note*  15/.  being 
f  of  a  pound;  the 
§iven  quantity  is 
nultiplied  by  3*  and 
hat  product  divt4ed 
by  4^  which,  gives  the 
infwer  the  fame  as 
before.— rA gain  take 
an  example  on  ptg e 
219  w'zf 


©4  I 


876  at  i2J.  6d. 
5 


f 


— r 


8438Q 


£547  10/.  Anfw.  as 
— «-  (before 


2|0 


S43*  tt  ^d.  * 
5 

27160     *fief*%i1 


452|6-&/. 
£226  6s.  8 J.  Affi 


Afo/*,  after  t^e 
fame  manner  may 
any  other  example 
be  done,  when  jhe 
price  cpnfifts  of  ftfch 
fractional  parts  as 
before  mentioned^ 

*      »    *  -        ♦• 

CASE  5. 
If  the  price  is  iefs 
than  a  pound   or 
Lhilling  by  any  Angle 
aliquot  part,  yop 
nay  take  that  aH- 
[uot  part  of  the 
quantity,    and  fub- 
irac^  it  there-from* 
and  the   remainder 
will  be  the  anfwer. 

To  illuftrate  this 
take  the  la  ft  example 
but  two  viz. 

516  at.  15/. 

129  fubtraci 


I 


£387  Aafwer 


5* 
>  d 

a\6 


Practice. 
Examples* 


223; 


Again  take  another 
example  on  p.  222 

viz. 

219 

109   10/.       t 


328  10  fubtract 

£547  10/.  Anfwet 

In  this  laft  exam- 
ple parts  are  taken 
for  7/.  6d.  and  the 
fiun  of  the  quotes 
Ifubtra&ed  from  the 


:   .. 


*«»%  leaves  ibc 
anfwer. 

•     c.  , 

Take  tl>e  othjer  ex- 
ample v/sj. 

i|  5432  at  icuL     \ 
905  4^ 

2|o  452I6  8. 

•  n  11*1 11  w  F'f    i  • 

£226  6/..  8^An^r. 


JW*.  After  tlje  ; 

fame  '  manner    ypu « 

may  prooceed  wjjtb 

(any  oth^r  example  * 

'of  this  kind.        ^     . 


C    A    S    E      6.      • 

When  the  given  Quantity  confifts  of  integers,  atnd 
fractional  parts,  multiply  i&e  price,  V7  tiie  number  of 
integers ;  ancl  divide  th,e  odd  quantify  or  fr£#ioi>al 
part  into  aliquot  parts  of  the  integer,  or  of  each  : 
other,  which  being  4o»e  afl4  them  W  np  tpjetfw, 

A  Table  of  Aliquot  Parts  of  a  C.  Weight. 


C.  wt. 


4     is 

2      - 


1 


I      - 


1 

rs 

1 

1 

TTT 


Note.  Aliquot  pants- 
of  moft  other  things 
being  eafily  found,  pt 
would  be  needlefs  to 
fay  any  thing  more  if* 
this  place,  concerning: 
them. 


224 


V 


qrs 

2 


lb. 

8 


x 

4 


3\ 

x 


Practice. 
Examples. 

C.  qrs.  £.  /. 

8     i     a(  at  i     16  per  C. 

i     16 
8 


14    8 
o    9 


In  this  example  the  price 
is  multiplied  by  8,  and  di- 
vided by  4,  the  aliquot  part 
fir  one  quarter. 


£14  ry-Anfwer 


16  C.    2qrj.  8  ft.   at  £2  4/.  id.  per  C. 

weight.  ;    ; 

/  •  (/•  a. 

2  '  4      I  ! 

8  : 


17   12     8  the  price  8  C. 

2 


35     5     4   1 


C.  qrs.  Ih. 

(16  -  - 


jj  1     2     oi  J>  the  price  oF<d    ~      2     - 
£36  10  6J   the  price  of    16    '2    8. 


/* 


Pr*£tice. 
Examples. 


225 


.2]6j  \\  149  c.  3jt/,  iolb.i  at  £3  2*.  M.perG. 
-  i,**   11,    4  price  ol 


2d. 


1 
'3i# 


2 


14/i 

2 

X 

ft 


1 
TTI 


XI 

% 

JL 

4 
X 

» 


747 
31     2     6 

216 


the  price  of* 


249    -    ~ 

-      2    — 

»    ■   H»i    I'    ■  ■         — ■' 


£7*2  i4  ioi  the  price  of    249    3  *o& 


«M*M 


*•—■•• 


jf«i  i6/*.£  at  £6  xa^.  /*r  C. 


*    ** 


tjie  price  of 


m      >i 


£$  i£    ft       the  price  of        3  **i 


-a-^ 


226 
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Tx 
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Praflice. 

Examples. 
lb.  oz.  dwt.      /.  /. 

20     1     6    at    4     10  /*r  ft. 

4     10 
jo 


t 

1 


2 


4* 
90 


ft.  oz.  dwt. 


?©  *•  —i    v         .  r.20  -  -* 


^20   99      the  price  of      so    z    6 


6  yd*.  2  qrs.  2  nls,  at  1     2    6  f  *r  yard, 
£ ..  /.   <tf* 
126 
6 

■  yds.  qrs.  nls. 

6  15    -  1                      f   6    -    -    . 

■J  -  11     3  >  the  price  off    -    2    -> 


2 

» ■— 


£j    9    of    the  price  of     622 


Examples. 
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SCHOLIUM. 

-  According  to  the  foregoing  reafoning  and  method 
of  calculation,  any  thing  may  be  done  that  may  oc- 
cur in  Pratticc ;  and  to  conclude  this  excellent  com- 
pendium of  arithmetic  called  Prafiice,  I  fhall  here 
prefent  my  readers  with  fome  articles  therein,  lately 
received  from  my  generous  and  worthy  friend  Mr. 
P.  Antrvbusy  Mafter  of  Mi  idlcwicb  Grammar  School 
Cbejhire,   they  are  as  follow. 

A  new  eafy  and  concife  method  of  folving  any 
que  ft  ion  ki' Prafiice,  whether  it  relates  to  weight, 
-meafure,  or  time  ;  .by  reducing  the  weight  meafure 
or  time  into  money,  and  finding  the  price  at  two 
ihillings,  whatever  the  given  price  is. 

RULE. 

Double  the  right  hand  figure  of  the  given  number 
(whofe  price  is  fought)  for  ihillings,  the  reft  are 
pounds.  Admit  364  yards  of  cloth  be  fold  for  2/. 
per  yard ;  here  the  right  hand  figure  4  being  doubled 
is  8,  and  the  remainder  36,  I  account  /  36,  therefore 
the  amount  of  364  yards  at  2/.  per  yard,  is  ^.36  8/. 
Now  if  one  yard  coft  2/,  a  quarter  will  coft  6d, 
therefore  364  £  yards  at  2/.  per  yard,  will  coft.  /  36 
9/.  6d.  and  if  one  quarter  coft  6d%  then  half  a  quar- 
ter will  coft  3</,  &c.  Whence  186  C  3  qrs.  14  /£.  at 
2/.  per  C.  will  coft  f\%  13/.  gd.  and  in  like  manner 
for  any  other  cafe  whether  weight  meafure  or  time. 

Hence  when  you  have  converted  your  weight  mea~ 
fure  or  time  into  money,  multiply  the  money  fo  con- 
verted by  half  the  pounds  and  (hillings  reduced  into 
ihillings,   and  take  parts  of  2/.  for  the  pence  &c   4s 
.  before,    add  all  together  and  you  have  the  anfwer. 

But  to  find  more  eafily  the  price  of  any  number 
of  pounds  at  2/  per  C  account  the  given  pounds  as 
fo  many  farthings,  and  fubtra&  the  7th,  part  thereof 
from  the  faid  farthings,  the  remainder  will  be  the 
price  in  farthings. 

Example. 


328 


Prafiu*. 

Example. 


What  colt  24  ft.  at  2/.  per  C. 

"   7)  24 

fubtta£fc    3  $ 

Anfwer  20  $  farthings 

»  *  ii 

Thus  256  C.  3  qrs.  24  ft.'  at  2/.  ^r  t7.  comes  to 

£25  13/,  u<f.-$ 

Example    2. 
What  coft  326  ft.  at  I  per  pound  ? 

£.     /,  Here  you  fee  doubling  the 

J  32     12  laft  figure  gives  the  price  at  2/. 

__ .  Then  taking  any  even  part  of 

8       3  2r.  as  here,  6d/\sl  gives  £8  3/* 

"  the  price  at  6^.  then  f  being  j. 

1      -    4J     of  6df*  I  take  the  |  thereof  and 

_.— .^ it  gives  the  anfwer,  and  fo  in. 

the  other  examples  following. 

Example    3. 
What  coft  274  yards  at  $d. per  yard? 
27     8 


6d. 


3 


Ad.    s 
id. 


4    II       A 
I       2    10 


Anf.  5   14    2 

»  ■  ■   ■ 

Example    4, 

What  con*  36  days  wages  to  at  2*.  2d.  per  day  i 
•36  days  wages  are  equal  to  £3   12/.  at  2/.  per  day. 

-jSj  for  2d.  is         6 

Anfwer  3  18 


Example 
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Example  .  j. 

Wb^t  coft  171  ft.  20Z.  i8-4wt;*at  £?  9s.  per 
pound  i   ;     . 

ft.  ©z,4**.  £.    *,    A  £.f. 

171?  1$  equal**  1:7^2    5  t  t  M&perli.    5  g 

.,    68    9  11  -.$  .           fe)  l08 

8|j6    4    2  — • 

: 12)  50.      54  •. 

Anfwer  £924  14     1      |  .  - —     — 

— T8 t  4°)  Jajt-* 

.  •  *     *  -  . «  .         • 

ExAMPtB    &       '  ; 

What  coft   171  C*   \fv,  +lb.  at  £3  i/#  Ad.  per 
C  weight  Averdupoife  ? 
Cm  qr*tb.      ,  £ ,    4*    4* 

171  1  4 -equal  to  J7     2    $  %$.  at  2/.  /^rC. 

31  S*$  *f    *-*t  =  30tJmcs  f  the 

20  .8  11^    3  i$~  £of      <   price> 

—  217     i-fr.J    -,    Lat2x, 

—  Anfw.  525     5     6  iy 

30^ No. of 3/.-  ...    ■    ■ 

—  (in li  i/.    - 

7)  20  Nau.  That  the  learner  may  not 

4)  22  g  *e  upaoquainted  with  the  method 

12)  871  °f  worki*S  M»«ft  samples,  I  (hall 

gJox  „,„  /-  ^dd  the  following  Explanation. 

3  ;  7'7  x,  .          The  meamng.of  this  divifion  with 

*>3.  *7  *  ir    the  WJ>rk  «n  the  Qf  eratioA  is  thus 

performed. 

V  F«ft 


230  fraftke. 

Pirft  30  X  4  s=  V  =  12  £  farthings,  then  30  X  |  + 
12  ==  '£*  farthings  =z  2$d  |,  and  30  X  6  +  ^2§d. 
=z  t%V.  =  17/.  id:  then  3©  X  2/.  =^3,  whence  we 
have  £3  17/,  i</,4$.  Laft!yi7  x  Jo  =  510,  which 
add  to/3  17/.  i</.  |^  makes/513  17/.  id.  i%,  the 
next  line  is  found  by  tafctng-4~or-the  price  at  2/,  for 
the  £,  and  lad  of  aQ  $  dfthe  price  of  2/.  for  the  44/. 
which  fums  being  all  added  together  make  the  anfwer 
as  before. 

Example    7. 

What  is  the  yearly  Rent  of  107  acres  2  roods  at 
45/.  /xr,aere  ? 

a.     rds.  £.      s. 

107   "2  equal  to  iq    15  at  as  per  acre* 

22  £  half  value 
1-  ■   1     ■ 


21     10 

21$       -~  2|o)    I0|0 

S      1     6  —-- 

^ 5 

Anfwer  £$41     17    6-        •     ~  . 

■'*    t  '    '  ■    -  ■  y 

Example    8. 

What  coft  107  barfels  9  gallons  of  ale  or  beer,  at 
31/.  per  barrel  ? 

bar.    g.        /.   //    d.  .    2)  21/. 

107     9  =  10  14     6  J -ft-  i5£ 

$3  i*    ?  ItV     ,?!  H- 

107     5-     3  t^t        4)  £4tj 
?     7     3     tt       13)  6?  j 

Anfwer  £.66-,     *  iH    2,°}  .^fe  . 

•  JVof e.  More  examples  might  be  added  but  thefe  are 
fufficient  to  ihew  the  method.  TARE 


(  23i  )     , 


»■■« 


TARE    and^  T.   11   E    T. 

SI  X  terms  are  in  this, rule eombin'd  .    < 

To  br  obferved  as  you'll   find ; 
Grofi,  Tare)  Tret,  $uttle9;Clof»  Neat- weight, 
Which  mud  be  us'd  to  work  it  right. 

i.  Grofs,\%  the  whole  weight  of  any  commodity 
be  what  it  will,  with  the  ,hog(head,  cheft  &c.  that 
contains  it, 

2.  Tare  Is  an  allowance  made,  by  the  King  to  the 
Importer;  or  by  the  Merchant  to  the  Buyer  for  the 
weight  of  the  bag,  caflc,  cheft,  wrapper  &c.  in  which 
any  goods  are  packed  ups-— In  a  book  intitled  Th& 
Book  of  Rates,  there  is  a  table  in  which  feveral  forts 
of  goods  have  fheir  Tares  afcertained. 

3.  Tret  is  an  allowance  generally  made  by  the 
Merchants  oi  London  to  their .  Trade/men,  &c.  for 
"wafte  and;  duft. in  Tobacco,  Spices,  Drugs,  &c.  being 
4  ft?  in  104  fe.  viz.  i^  part  ot  the  whole,  after  the 
Tare  is  deduced.    . 

4.  Suttle,  i$  the  weight  of  the  goods  when  only 
the  Tare  is  taken  out,  and  not  the  Tret. 

5 .  Cioff  is  an  allowance  made  alfo  by  the  Citizens 
of  London,  for  the  turn  of  the  fcale,  viz.  2  fc.  for 
every  3  C.  weight,  or  as  fome  fay  for  3  C.  1  qr.  8  ft. 

6."  ffedt -weight  is  the  weight  of  any  goods,  when 
all  allowances  are  deducted. 

.  Fir  ft.  When  the  .Neat*  weight  of  any  goods  is  re- 
quired,  and  only  Tare  allowed ,  ohftrve  tat fallowing 

RULE. 

w 

From  the  Grojs  /weigh  dedufl  the  fa*** 
And  the  Neat  wight  will  then  appear^.   ♦ 

*  2  Exam- 


2$2  Tare  and  Tret.  * 

Example    i. 

If  I>  buy  114  C.  1  qr.  >$fr/b.  *f  tVbafcco  or  anjr 
other  goods,  and  am  allbw'd  1  C.  2  qrs.  4  lb.  Tare, 
what  is  the  beat  weight  f 

From  the  grofs   '  114     1  *  20 
Decfad  the  tare         1     sr     4 

Remains  112    3     16  neat 


^■M*^ 


Example  2. 

In  8  bags  of  hops  each  weighing  grefs  3C  2ff\r.  15/fc 
tare  ta  &  /s*r  bag.  How  much  neat  weight  ? 

IK  C.qrs.  lb. 

Tare #r  bag       12  :    j    2     ij 

Number  of  bag*    8  9 


—  qrs, 


»ih>*    A\t 


*S)  0*  (3        Front*  29;  ^  ,r  i  jatrofsr 
84         -    Take-'    j    12  &*« 


iliHi«**l 


12 /ft       Anf*.  *8-   -    24 


I 

Example    3. 

•  ,..         <         .  . .  .•. 

Tn  310  CV  1  !#;.   1 4;/^  grofo  tare  t&#*  /*r  C. 
What  is  the  neat  ? 

/*..           <7.    f  r.  /f.  /Wf  #.  Irfdhffdiftg  ty  7  tfcere 

1$  is  t)  310    1    %6  remaias lib* vit.  8 qt*\  wfcfefc 

Tare         44    x    10  \  beings  divided  by  7,  quotes  a 

■  ■   •  quarter  and  j  remains,  and 
Anfw.  266    1    10  I  Which  tttay  be  rejected  *»  in* 

■  ",    ,ti  11 .    eon  fid  era  We. 


Tare  and  Trejb,  233 

A  *  t     v  ' 

Example,,  4/* 

What  is  the  neat  wtfghfcof  4  caifltf  o/Jj^^^$a^ 
ca(k  weighing, 

No.   1     2     2     14)       .^    /i# 
,         J     3     J     ^iTa^ia^rff, 
4     1     3     24  J  ho^  (Puch  neat  * 

14  is  J)  10     3       8  the  \Khok  grofs 
/*.         —  ,  /*. 

ferC. 


From  the  whole  grofi  10     38 
Dedufl  th$  fate  1  "   *  18 

Remains  neat    9.      218 


2d.  When  Tret  //  allowef -with  Tare,  obfervt  tit 
following 

r  u  lit; 

From  the  whole  <7r*/r  tednft  the  7*r*, 
And  th*  Suttle  weight  wffl  then  appear, 
Which  weight  by  &&&$'&%  divide ; 
The  quote's  the  Tnet,  g^d  then  befide 
Deduft  it  from  the  Suttle  weight , 
And  the  remainder  is  tfye  Neat. 

V  $  -  '     In 


234  Tare  and  Tret* 

Example    i. 


•  » 


In  12  C.   iqr.  18 /*.  grofs,  tare  40  M.  tret  4 /J. 
^104.  How  much  neat  weight  ? 

C.    jr.    Zfr. 
22     1     18 

>   4 


49 
28 


400 

:.  99 

>  __  _ 

From  the  grofs  1390 
Deduft  the  tare     40 


26)  1350  (51$  Tret 
130 

Te 

.24 
4 

*6)  9«  (* 
78 

18 


Exam- 


Tqr*.:andTrtt.-  i$$ 

From  Suttle  1350    .»  Or  thus, 

Dedua  Tre;    51  \  G*  qr.  lh. 

■  Fromgrofs  12  .1  j8        , 

f  4)  1298J  Deduct  40/^.    -    1  ta 
28  \        \    ■■■•  ■  the  tare) 


■*  ■  ■■> 


.  1    .7)  l*4n*\  fc*  '.   26)  iji(-:  6  fiat. 

>f  io  .      .Dedua    -    1  23$trr 


W      4)r    4^-2 J      ... 


^  1 

Aafwcr  C.11-2-10  i 


Remains  112  >o|  at* 


Example    2. 

In  121  &    2  yr.  4M.  grofsr  tare  8  /J.  -/**  £.*  tttt 
4  /#•  /*r  104.    What  is  the  neat  weight  ? 

-   /£.  C     qrs.lb. 

16  is  I)  121     2     4  grofs 

8isi)     17     1  12I]  fi61 

■  |>  the  tare  at  J       \perC* 

From  grofi  dedua  8    2  2o£j  [8  J  V* 


/  » 


26)  112  3  11  £  futtle 
DeduA      4  I   10     tret 

Anfwer  108  2     1  £  neat 


jrf.  When  Ctoff  #/  allowed  n»Hh  Tare  08/Jrt*  /£* 
following 

.  R.U   L   E.     *  .'/  .     .  -/ 

.    £«7//*  atad  7V*/,— found  as  before, 

""  Another  Suttle  will  make  more,  \     '    ^ 
From  which  dedua  the  Clof  before,  "   ~    ■ 

And  the  Neat  weight  you  will  procure* 

Exam- 


23*  Tart:4ndT>et.- 

Example  i. 

In  r4&  2*V/.  lolb.  grofs.  tare  i.G  $frt.  t^fb.- 
tret '4  A.  per  104/3.  and  cloff  2  lb.  for  3  C.  What  is 
the  neat  vfeight  i 

From  the  grofk      *4    1     10        fffr^  is  foruw*  by 
Tatoe  the  ta*e  2,3     '4    .nmltiplyirig  the  2d. 

"■"■i       ■   "    fbtde  "by  2,  and  di- 

'  SlS)  11     2     24    viding  tfcfet  produft 

DeduAthtftfet       -     1     22^  by  3,-Qr  divide  the 

-  ~  "  *       ^  '   2d.  fmt!e  bf  3  the 

2d.  Cuttle  ix     1      1 1  quotient  will  be  dou- 

Deduft  the  cloff      -     -      7     blc   pounds   in  the 

oloff,  or  otherwife  it 


m-mmm*m*m 


Rams/tiro  neat        u    -    aa£  xwy  be  found  by  dt- 

H.u  ■;>■■<  ■■>■  vidmg  the  pounds  in 
the  2d  futtle  by  168,  two  pound*  being  the  168th  part 
of  3  C  weight. 


"    i         3Ui 


•3)  aa  •     v  —..•.„; 

#.7**  Cloff  ' 

Or  1232  the  pounds  in  ilTT^tKe^d,  futtle}  divi- 
ded by»i68  quotes  7^  =  7^^  above. 

Example  2. 

What  it  the  aeaf  weight  of  z  hogftcadt  of  tpba<** 
weighing 

No.  1         53  io  1  ,r^T     Tare  ?/4. fe r. (7,  tret 

2         41  J2  J  S^^ty^/trr  104,  and  cloff 

1  4'/&  per  Cn  weight, 

wh.  grofs  10  -'  22 

v  •'  Wfoat  odd  weight  remains  in  finding  Cloff  I*  iA- 
considerable  and  need  not  be  noticed. 


Tare  and  Tret.  tfj 

C.  qrs.  lb. 

7  is  t^)  io    ->-    22    grofs 
-1     E>c4ua     -    2    rifi  tare 

'      26)    £    s    '*}  C.      . 

Dednft      -*•    i     13  tret  .9 

-     •  ■■    •  ■      V  2 

9    -    21J  2d.  fiittlc         — 
Deduct     -    *-      6  cldff  3)  18 

Heat    9    -    1 5  J  6  cloff. 

.  .    »  .     »■     *    >  ■«— 

$    C    H    O    L   I    U    M. 

I  hope  by  this  time  1  htfve  given  fufficient  examples 
to  make  my. ingenious  readers  thoroughly  acquainted 
with  7*r*  and  7V<?/,  and  ftftil  new  pr6€*e#  ft*  Bills  of 
Farcels  and^odk  Dtbtl* 

f      ■   1     t    1  ■  H  n    urn  1  »l*l*t   *<<!!»  ** 


•  #» 


Bills  of  Parcel*,  and  Book  Debtor- 

Litchfield  2\^  Feb.  1772. 
Mrs.  /tf**  Poimtre 

BttQgfct  of  Humphrey  ffcjer< 

>  '     £%  *•  d* 

$  Pair  of  Silk  Sfoctcihgs  at  for.  6d*per  pair  44- 

jf  .: Worfted  ding  ,  3     4     •-  •   -.  *6"  & 

4  -i— -"  Threa'd  _ "    -"•'     *•*•■-."*--.-* 

iS  Yarn-  .      .    .*  ^     .  '  \  xo      «*       1    9    ^ 

18  __■  Cotton  '-  4    46      *-      4    i    «* 

9  .— —  Women's  Silt  GJoves  4    3   _  -•    .1-  jJB    3. 

20  Yards  of  Flannel        r-        1    6ftrjd    i  xa.   r 

jC«4  19     3 


238         Bills  of  Parcels  and  Book  Debts. 

The  Honourable  Lady  Pink, 

To  Anne  Milliner  Dr. 
1772   London 

Jan.  12  :  Tofine  Lace  12  yds  at  10  4  p.  yd    o     4     — 

Flower'd  Ribbon,  10  i  at  2/  6d    162 

14:  Sarcenet  Hoods  6  £  at  4/       —    .  1     7      — 

24  :  Kid  Gloves  8  pair  at  2/  ii£.  pair    -  16      8 

Feb.   1 :  Lambs  ditto  2  doz  at  12/  /*r  doz.  1     4     — 

Mar.iB;  India  Fans  6  doz.  at  4/  ii  146 

£12     2      5 


Whitchurch  4th,  February  1772. 
P*/*r  Pajtwell  Efq.  *  * 

,  Bought  of  7<7i«  Woollendraper. 

I     s.  <h 
X  o  yards  of  fine  broad  cloth  at  1 2/  6^/»<r  yd.  6    5    — 
6  — — •  fuperfine  ditto  at  17/ tj/    -       §26 

14  —  drugget  i  wide         at    5/  44/  3148 

i£«— ..yard  wide-    %  — -  —     4/^  -••  — - 3   rj~tf 
10  —  ferge      -  at,   3/      —        1   10    - 

40  —^ Shalloon- v  -     .       at    i/M  3  *  -    - 

.—  /*3     5     8 

•       »  '  "    V  *         * 

Whitchurch  nth,  of  March  1772. ' 
Mrs.  Townlej 
•-     .  Bought  of  EAmun4,l*incndraper* 

jo  Ells  of  dowlas  at  1}  6d  per  ell   —  25- 

60  -as-  diaper  at  is  U\  —  "*  412     6. 

182  f  yards  Ittjh  clothr  at  3/  2//*r  yard  1  19     7 

16  — *—  of  muflin  at  8/  ,  .\       —  6    8     r 

14— *cfcmbric     :  in  4*/      '—'"  j  18*  8. 

34  -*—  printed  lhxen        2/TSrf         —  :  4_*    -' 

£27     «■    9 


*w 
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Sir  Sampfon  Rock,  Bart. 

To  Z  a  chary  Sugarloaf  Djr. 
1772  £    s.    d. 

Jan.  4:  To8ife.ofraifinsat6</i/*rfc  -    4    7^ 
12  :  ^16  ft .  of  currants  at  t^d  —,54 

20  ft.  of  Malaga  raifins  l&\        -    9    7 
7  ft.  of  rice  4*/'  —  -    a     4 

4  ft- of  pepper  at  i/W  —    6    - 

6  fugar  loaves,  wt.  60  ft.  at  yd    2     $     - 

7  oz.  of  cloves  at  is  44/  -    9     4 


Feb.  14 
Mar.  6 

18 


A    2     aj 


London  *jtbf  of  March  1772. 

Simon  Bate'man  Efq. 

Bought  of  /?*£*r  Wtnefeller. 

£.  s.  d. 
Port  red  15  gallons  at  6/  ^d  per  gal.  4  15  - 
Claret        20   ■■  9/2*/        —  9     3     4 

Palm  Sack    4     7/  xod         —  1   11     4 

Lifbon  white  40——    4/  3^  —  8  10    — 

Sherry         21  ■■    5/  io</        —     .626 

Rhenifh  -  24  ■    6/2  —        .78- 

£37   10     2 

C£<^r  12th,  May  1772* 
Mr.  Amhrtje  Cob 

Bought  oijobn  Cornchandler. 
qn,  bit*        £    /.    d.    .  £*•<?• 

Wheat  s     2     at    2  18     8  per  qr.  15    8    - 

Rye       9     6    at    1  14    -         — -  16  11     6 

Oats       10  4    at    -  14    8  -*-  7  14    - 

Beans    -     10  at    -     4     2  per  bufh.  218 

Peas      -    12  at   -    3     x  —  1   17    - 

/43  12     2 


t 
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•  *  - 

Mrs,  Anne  Wheedle  . 

To  tJrthur  Merger  Dr.      ^ 

Ffj.  7  ;  To  16  yards  of  (ilk  at  14  6^/r.yd,  hi. 12     - 

14— 'flowered  dit  16      -— •  ^i     4    —        \ 

Nop.  24 :       12 -^-brocade       u  4  7     ff    -       ] 

1772  April  16:  i.8.yds.  iute:ftv.,    7  r  fc     6    - 

jtngujfiei         svefat  196  4,7     6 

28:       i4fattin  io  6  7    7- 

A8r4    6        ! 

1771  ;£  '•  V.- 

^ttwtf  28  :  By  cafli  receiv'd*  15     4     6 

Afov,  24;  Bili  on  DAvjes  8c  Lwg    8  18     6 
1772  Af*y  2:  Cafh  —1*        51,14    .. 

* 31  17  - 


Balance  du*  /16  17  6 


Lofftfarfaht  Feb.  1772: 
M*.  Skvittin  Sh*kefpear\  •     +' 

Bought  of  Charles  Cheefemonger 

C.  qr.  lb.     £.  /.  *         / .  ,.  J. 
12  Cbefhire  cheefcs  6     1  14  at  1   18  6  per  12  5  5* 
16  Gloucejler  ditto   4    *-  16  at  1    16  •*   — « .•   7  9  i-J 
40  Stilton  drtto        I     1     4  at  2  12  8     —    3  7  8f 
10  Flitches  of  bacon  60  ftone  6  4/^^.19  -  - 

20  FirkinB  of /r//*  better  flt£ i  ixeachfev  22  — 

•     •       ,        .-  .  


«•-■»***■* 


Bills  of  Parcels  and  Boot  Deb  is.        2  4 1 

Salop  March  12th,  1772. 
-Mr.  Job  Stand/aft 

Bought  of  James  Ray,  4  cafes  of  fugar, 
C .  qrs.  lb* 
No.   1.         53     12 1  qn.  it. 

2i        6.2     16  I  Tare  2     26  each  calk, 
3.        7     I     11  f.  4 


4.         8 


1     14J 


Grofs  28     -     25 
Tare      23     20 


C.  2    3     20  whole  tar© 


mmmmm 


Neat  25     1       5  at  2/.  4/.  £.  ff.  /$$  12  u£ 

Form  of  a  Carpenter's  Bill  from  the  celebrated 
Mr.  George  Bickbams  Univerfal  Penman. 

Conrade  Dubois  Efq.  Dr. 

To  Henry  Sims  for  >work  and  materials 
In  his  Houfe  at  Henley-Park  Surry. 

*738                   /                      £:•/.            /  /.    d. 

May  18  :  Oak  tun.  12  lpad  at  .2    .5  a  ton  33  15     - 

27  :  Fie  tim.  35  t.  at  1/  12/  lod a  Id.  45  19     4 

June  11  1  Oak  plank  96  foot    -    3^/.  ft.     1  8     ~ 

15:  A'^riy  deals  590  at  61  15/^.  hd.  33  3     9 

29  :  Sixpenny  nls.  29  tho..  3/  ioi^.  m,  5  n     2 

Tengroatnls  30 do.  14/ 10^ do.  22  5*  — 

Jfa/y  16:  Work  for  felf  90  days  3/  qdp.  day  15  —    — 

.  — - .  for  1  man  90  do,  2/  6d    -       11  £  •  -. 

\Vainfcot73  yds.  3/  2 <//>.  yard    11  n     a 

Double  quarter  58  feet  4*/.  /.  foot   -  19     4 

/180  17     9 

~      * 

Afa/*.  Deals  and  Nails  are  120  tpthe  hun.dred,  50 
feet  are  a  load,  and  40  feet  a  ton  of  timber. 

X  VULGAR 


(  24*  ) 


»<HW<WW"<l»'^w>t< 


VULG4R   FRACTIONS. 

.  T7RACTIONS  direfl:  you  very  claar, 
J/    Wheft  ports  of  Integers,  appear; 
How  to  proceed,  the  If  value  £ad, 
TW   e'*r  6>  varioufly  combiai'd. 

Rotation. 

Any  unit  or  integer,  divided  into  parts  is  exprefTed 
1>y  *w©!  numbers  thus  \,  the  lower  number  is  called 
the  denominator x  and  tb$  upper  the  numerator  >  which 
flie  ws  how  many  parts  of  the  denominator  the  given 
frajftujn^oonfifts  of.  The  denominator  denotes  how 
many  equal  parts,  any  integer  or  quantity  is  fuppofed 
to  be  divided  into ;  and  is  no  more  than  a  divifor  in 
Jimpte  Divijion. 

Fractions  are  either  proper \  improper >,  or  compound*. 

When  the  numerator  is  lefs  than  the  denominator 
it  exprefles  a  Jtmple  Jingle  or  proper  fraflion  as  i,  £,  |, 


.When  the  numerator  is  equal  to  or  greater  than 
the  denominator,  it  denotes  an  improper  fraftion  as 

5      6      t-i      164    frr 

When  feveral  fractions  come  together,  coupled  or 
joined  with  the  particle  0/as  £  of\  of%  {read  or  ver- 
bally exprefs'd  thus,  two  thirds  of  three  fourths  of  four 
Jtxth )  they  are  compound  fractions  or  fraclions  or 
fraftions^  and  to  render  this  more  plain  and  confpi- 
cuqus,  admit  a  pound  fterling  to  be  divided  in  this 
manner. 


V* 


I       

Natation  of  Vulgar  Frv&hnr*        24$ 


/. 


6)   20  A  wftble  number 

—     d  with  a  taction  an- 

3    -4  c=  £1  .  .    n**ed,  is  called  a 

4           L<j£<a  -/.  JWi*/  number  ajad  is 

■  p*    x  •  exprdled  thus  1 2  £ 
4)   13     4  =z  I J  w'z.  12  units  and  I 

■  *   of  a  unit,  /.  *.  a  u- 
4 .  —  ^1  nit  is  broken  or  di- 

*        joF*  oTa  £.  ^  iRrt(?  4>ts, 
—         i6          *      „       and  3  ofthoft  parti 


3)    10     -  =  |J  T  muft   be    taken   to 

add  to  the  whole 


6    B=4J 


4==-t  1  number  iz% 

2         **af$of$ofa£. 


Reduftion  of  Vulgar  Fra&ions* 

C  A  S  E     1.  - 

T*  ra/tff*  tf/y  given  fra&ftoa  t+  smother  0/^qual 
value. 

RULE* 

Both  terms  divide   or  multiply 
By   the  fame  number,  you'll  efpy 
A  f raft  ion  new,— -whofe  value's  even 
£%uivaleat  to  what  was  given. 

Exampli. 

Suppofe  the  fraclion  be  f.  now  according  to  the 
rule  multiply  the  given  fraction  by  6,  /.  e.  both  nu- 
merator and  dtnotaiaat&r  muft  be  multiplied  thereby. 

See  tie  wnfr. 
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5  8 

6  6 

30  48  Whence  the  new  fraction  is  i°  =  1 
again  divide  both  terms  of  the  new  fradion  bv  6 
6)  |f  (|  the  fraction  propofed,  * 

t 

CASE    2. 

7>  reduce  any  whole  number  /«/*  the  form  of  a 
fradion. 

rule: 

Be  the  whole  number  great  or  finally 

Write  down  a  unit  under  all. 
This  is  no  more  than  under  any  whole  number, 
as  6,  8,  12  &c,  to  write  down  a  unit,  and  you  have* 
the  fractional  quantity.    As  $,  -J,  *T*  &c. 


C  AS  E    3.  ' 

^  7o  reduce  any  whole  number  t o  a  fraction  of  &        \ 
given  denomination. 

R    U    L    E.  I 

•      By  the  denominator  you, 

Muft  multiply  your  number  true; 
Under  the  product,   Tyro  fee, 
That  your  denominator  be. 

r  Example. 

Reduce  12  into  a  fraction  whofe  denominator* {hall 
he  9. 

12 
9 

,  108  Numerator,  then  ^  is  the; 

fraction  required.      — 
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C  A  S  E    4. 

To  reduce  a  compound  fra&ion  to  a  fiagle-one  of 
the  fame  value. 

!r    U    L    E. 


*. 


Now  all  the  numerators  fee, 
They  multipli'd  together  be; 
Work   the   denominators  fo, 
The  (ingle  fraction  then  you'll  know. 

Example. 

Reduce  y  of  |  of  ^  to  a  Angle  or  Ample  fialHoa* 
2  3 


4  w 

si 

90  N+        84  D.  Whence  fj  is  the  fraction  required] 

Note,  N  Hands  for  numerator,  and  D  for  denomi* 
nator. 

C  O.  HOLLAR   y. 

Tie  above  compound  f raft  ion  may  be  reduced  to  a 
Jingle  onet  by  cancelling  or  reje&ing  fuch  numerators 
as  are  equal  to  or  divifible  by  any  of  the  denominators^ 
and  here  it  may  be  obferved,  that  the  denominator 
of  the  2d,  fra&ion  is  divifible  by  the  numerator  of 
the  i  ft,  and  the  numerator  of  the  2d,  by  the  deno- 
minator of  the  1  ft,  then  2  X  7  =  14  D.  and  5  is  the 
N.  as  above,  which  fra&ion  is  equal  to  ■§£  by  the 
.  rule  in  page  243 

CASE    5. 

>* 

To  reduce  any  nrixt  number  to  an  improper  frao* 

tK>2*» 

X  3  Rufcff 


2^6       Redufiion  ef  Vulgar  Frafthnt. 

RULE. 

By  the  denominator  you 
Mud  multiply  th*  whole  number  true  ; 
Unto  the  product,   like  wife  add 
' «  Your  numerator— >thea  is  had 
A  numerator,  new  and  clear, 
As  underneath  is  made  t'  appear. 

,  Example. 

Reduce  24$  to  aa  improper  fraction. 

220  N.  therefore  *£°  is  the  fraction  require*. 

Note.  After  the  fame  manner  may  any  mixt  num- 
ter  be  reduced  to  an  improper  fraction. 

C  A  S  E    6. 

To  reduce  an  improper  fraction  to  its  equivalent, 
Whole  or  mixt  number. 

RULE, 
Divide  the  numerator  true 
By  the   denominator,  you 
Th*  integral   part  will  fairly  fee, 
And  if  remainders  any  be, 
O'er  the  divifor  place  the  feme, 
And  you  tire  fractional  part  may  name. 
Example  i.  Example  2. 

•  Reduce  4 1°  to  its  equi-  Reduce  V5-0  to  its  equi- 
valent whole  or  mixt  num-  valent  whole  or  mixt  num- 
ber, ber. 

'     9)  120  12)  780 

Anfw.    24$  Anfw.    65 

Note.  This  and  the  fat  preceding  cafes  are  fo  eafyt 
that  any  more  examples  tfeereiu  wou'd  be  prolixity 
only*  CASE 
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<1  A  S  E   7. 

To  find tht r  greateft  common  meafure  or  divifor/&r 
the  numerator  and  denominator  of  any  given  fracTion* 
or  for  any  two  numbers. 

rule; 

The  greateft  term  "by  th*  leaft  divide, 
Th'  divifor  by  what  remains  befid* ; 
And  tfius  proceed  'till  nought  remains, 
The  meafure's  found  with  little  pains. 

Example. 

What  is  the  greateft  common  meafure  of  ffg  ? 

124)  216  (1  . 

124  AnfW.  4  » the  greateft  nta*~ 

_  ber  or  common  mea~ 

92)  124  (1  fwe  that  will  divide 

02  both  numerator  and 

i  denominator  with- 

64  When  there  are 

__  mrxt. numbers  given, 

28)32(1  they  muftbe reduced 

28  t&  a  common  deno- 

—  minator,  then  pro* 

4)  28  (7      e*ed  with  the  two 
28  new  numerators  to* 

—  find    their    greateft 

o  common    meafure, 

— •  make  that  the  nu- 
merator, and  under  put  the  common  denominator, 
which  fraction  will  be  the  greateft  common  meafure 

fought  -or  required. 

%  4  Exam- 
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Example 

What  is  the   greateft    common  meafure  of  *\  \ 

and  16? 

Firft,  thefe  are  to  be  reduced  to  a  common  deno- 
minator as  before  explain'd,  thus 

30)  64  (2  4  4         V  and  V 

60  —  — 

—  go  N.         64  N. 

4)  30  (7      —  — 

28  Anfw.  \  is  the  greateft  common 

—  meafure  of  7 1  and  16. 

2)4  (2 
4 


—  C  A  S  E    8. 

7*  r*i*c<?  a  fraction  to  its  lcaft  or  loweft  terms* 

RULE. 
The  greateft  common  meafure  *  find, 
By  which  divide  both  terms  combin'd, 
Of  any  fra&iont — then  molt  fure, 
The  quotients  will  the  terms  procure* 

Example    i. 

Reduce  Iff  to  its  leaft  terms. 
204)  228  (1 
204 

—  Ti]  *af  W?  «n*wcr 

-24)  204  (8 
192 

12)  24  (2 

24 


*  If  the  common  meafure  happens  to-be  an  tmit, 
the  fraction  is  in  its  loweft  term  already.        Exam- 
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Example    2. 

Reduce  -||ff  to  its  loweft  terms. 
1656)  1932  (1 
1656 


276)  1656  (6 
1656 


HI)  4fff  (4  Anfwer 


Scholium; 

To  abbreviate  any  given  fraction  which  is  divifibLe 
by  any  number  as  2,  3,  4,  5,  6,  7,  &c. — Thefracti6n 
is  eafily  reduced  to  its  leaft  terms,  by  dividing  both 
the  numerator  and  *  denominator  by  fuch  a  number,. 
as  evidently  appears  by  the  following 

Examples. 

Reduce  T4T\  into  its  leaft  terms. 

This  fraction  halved  is  f|  which  being  alfo  halved 
is  H»  and  *s  °f  equal  value  to  the  given  fraction  T\^. 

Reduce.  ||  into  its  leaft  terms. 

This  fraction  ending  with  5  and  a  cipher  is  divi- 
fible  by  5.  S)  *i  (\i  Anfwer 

Reduce  £fj  into  its  leaft  terms. 

This  fraaion  it  is  plain  is  divifibie  by  3)  J||  (£gf% 

Reduce  -5^5^  to  its  leaft  terms.  * 

'By  cutting  off  the  ciphers  the  fraction  will  ftand^ 
in  its  loweft  terms^  thus  fa 

C  A  S  E    9. 

To  reduce  fractions  of  unequal  or  different  denomi- 
nators to  thofe  of  equal  value  wit  A  a  common  deno- 
minator. 

Rule 


*£0        Reduction  tf  Vulgar  Fr-a£tmr>     * 

RULE. 

The  numerator  raaltiply, 
Of  ev'ry  fraclion  that  is  by,  . 
s   Into  th*  denominators  clear, 
'Except  its  dwn,  there  will  appear 
New  numerators, — laftly  do, 
Multiply  th'  denominators  (6,  *  . 

Into  each  other  and  you'll  fee 
A  new  denominator  '11  be. 

Example    x* 

Reduce  |>  ^  A  iato  f radians  of  one  common 
denominator, 

a  3  64 

9  4  9  9 

18  12  54  36 

12.  12  4  12 

216  AT.        144  AT.        216  i\T.        432  JX 
WJwncc  } -s:  |ji  =  A  and|  =  |ff. 

Example    2* 

Reduce  14  f,  7  and  4  of  |  of  |  and  |  to  fractions 
of  oire  common  denominator. 

**C^  Mt  =  V»  7  —  t»  an|d  **  c<wnpoand  frac- 
tion *  of  *  of  £  zz  -,V^  =  ts  in  its  loweft  terms*  r^* 
the  fractions  to  be  reduced  to  a  common  denominator 

vc  Y t  it  ^  and  £. 
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44 

1 

? 
3 

5 

1 

4- 
36 

3 
1 

44 
3* 

XI 
36 

.3 

144 
1 

3- 
•36 

264 

132 

126 
63       . 

7 

H4 

3' 

,108 
7 

•*■*- 


1584  756      105M  432M  756  Com.  denom. 


no88iV.  5292  7V. 


/iniwer  •*— 7-53-  ,*-  y  —  j4t»     7T3"  —  t  —  />  yts 

— *     5     ^.   1  nflnf  3      and  4  3*  —  4 

Nate,  It  frequently  happens  that  fractions  may  be 
reduced  to  a  common  denominator,  more  eaftly  and 
in  far  Ie/j  terms,  than  by  the  general  method  of  in- 
volving the  numerator  of  each  fraction  into  the  de- 
nominators of  all  the  others,  &c.  Asfuppofe  the  frac- 
tions -jJL.  and  ^  were  to  be  reduced  to  a  common  de- 
nominator, by  the?  general  method  the  common  de- 
nominator will  be  2000  but  it  is  very  obvious  that  by 
the  rule  in  page  243  thefe  fractions  may  be  reduced  to 
fuch  whofe  common  denominator  will  be  but  200  for 
^  multiplied  bv  4  and  ^  by  5  produce  T\>V  andT-*.5 
and  which  are  equivalent  or .  equal  in  value  to  VbVW 
and  T&"?s  thQ  fractions  when  reduced  by  the  common 
method.—*- Again,  admit  -f-,  •§■  and  -rr  were  to  be 
reduced  to  a  common  denominator,  by  the  general 
method  the  common  denominator  will  be  288  but  it 
may  be  eafily  difcovered  that  thefe  fractions  may  (by 
the  afore  faid  rule  in  page  243)  be  reduced  to  fucb 
whofe  common  denominator  will  be  but  24  for  by 
multiplying  y  by  8,  \  by  3,   and  TST  by  2  they  will 

become 
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become  4?%  -&  aTld  £jf  and  which  arc  equivalent  to 
s9A»  irl  an<*  tJ?  the  fractions  when  reduced  the 
common  way. — And  the  fractions  of  the  firft  example 
of  this  Cafe,  viz.  J,  $  and  ■$?  being  abbreviaTed  be- 
come {•,  y  and  ±  and  which  by  this  method  may  be 
reduced  to  fuch  w'hofe  common  denominator  will  be 
6,  for  the  two  fraction's  4*  and  \  being  feyerally  mul- 
tiplied by  3,  and  ^  by  2  make  \>  \  and  \  and  which 
(as  may  be  feen  .in  page  250)  are  equivalent 
to  |^|,  £|£  and  \\%  the  fractions  when  reduced -the 
common  way,  fo  that  by  proceeding  after  this  man- 
ner (where  the  cafe  will  admit)  a  multiplicity  of  fi* 
^gures  and  tedious  work  will  be  faved. 

And  here  it  will  be  very  neceflary  to  acquaint- the 
learner  (what  mofl  authors  have  omitted)  that  if  one 
fraction  be  equivalent  to  another  it  will  hold,  as  the 
numerator  of  the  one  is  to  its  denominator  fo  is  the 
numerator  of  the  other  to  its  denominator,  or,  as  one 
numerator  to  the  other  fo  is  one  denominator  to  the 
other*  And  alfo  the  numerator  of  the  one  multiplied 
by  the  denominator  of  the  other >  will  be  equal  to  the 
denominator  of  the  one  multiplied  by  the  numerator 
of  the  other. — And  now  admit  it  was  required  to  know 
whether  the  laft  mentioned  fra&ion  in  ihefecond  ex* 
am/>/e  of  this  cafe  viz.  ^||  be  equal  (as  it  is  there  faid 
to  be)  to  4»  it  certainly  is,  for  432  multiplied  by  7  is 
equal  to  756  multiplied  by  4. — Or  (by  the  common 
Rule  of  Three)  as  432  (the  numerator  of  the  one 
fraction)  is  to  756  (its  denominator)  fo  is  4  (the  nu- 
merator of  the  otfrer)  to  7  its  denominator. — Or  as 
432  is  to  4  fo  is  756  to  7  the  denominator  as  before. 
And  it  is  plain  that  the  fraction  •£  is  equal  to  £}-|  for 
as  4  is  to  7  fo  is  432  to  7^6,  fo  that  by  any  of  ^thefe 
methods,  it  may  be  eafily  known  whether  any  one 
fratfion  be  equivalent  to  another,  without  finding 
their  refpective  values  in  the  known  parts  of  the  in- 
teger.      , 

CASE 
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ii\: 


1     * 


\\  "•C.vf  "Sc  E    io»* 


To  reduce  coins,  weights,  meafures  tec.  into  frac* 
trons. — Suppofe  fa.  f  nd  4<£  were  to  be  reduced  to 
the  fraction  of  a  pound  Sterling.  This  is  no  more 
than  to  mafte  the  pence  in  6s.  arid  +d:  the  *um<rator 
to  240  thejjonde  in  a  pound.       v.  ..  r.  . .  •< 


41 


x  * 

12  ,*:.:;>•        .      •   .       "•  •/:    # 

76  -AT;  T,hen  ^{1  is  the  fraction  required  =  j{  in 
its  lowed  terms.       J 

Example    2. 
Reduce  6^4  66  the  frac- 
tion of  a  (hilling. 

•  ^    f>  ir ' »'- '"  :  ' 

13  N.     Anfw.  |£ 


r     » 


»      . 


Example  --4. 
Reduce  i>R.  lapis,  to 
-^the.friSlion  of  an  acre. 
2r.  14  pis.., 
40 


Example    3. 

Reduce  46?.  t  ?r.   12  lb. 

to  a  fraction  of  1  67.  weight 

4      I      12         " 

4  "' 

—  Atifw.AtJ-fjJn 
1 38  its  leaft  terms, 

IS 

—  ■  2 

488  AT.  - 


94  JV. Anfw.  T|l=  &  in 
*i_ '  its  leaft  terms.) 

» 

Note'.    After  the   fame-  manner  -  ma/  any  other 
.  weights,  nieafure.s  8ccf  be  reduced  to  fractions, 

.  ,.   i  _  jGL  i»   o    A  -  - 1  J..  -  ,  » 

When  fractions  ar£  to  be"  reduced  to  oth&r  equi- 
valent ones,   of  jsl ..different  integer,  i.  e.  when  the 
given   fraction  is  to  be  brought  from  a  greater  to  a 
lefs  denomination!  or  from  a  leis  to  a  greater,  ob- , 
ferve  the  following     i 


:>r 


Y 


Rule 


l?:. 


.  m\: 


1 
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•  »         • 

K  tr  x  e.      . 

If  a  fcfs  denomination^  fought  :  , . 
From  any  greater  jo*  be.broqgfct, 
The   numerator  multiply 
/      By  th'  integral  parts,  you'll  foon  dqferp 
A  numerator  new  and  clear,  •  » 

To  its  denominator  there. 
And; when  a  greater  you  require,' 
.  To  multiply  you  muft  prepare 
Th*  denominator  by  thqjfe  .parts. 
This  do»  arid  mailer  be  rol  arps.  . 


Reduce  &£ .  (to  an  e<iui- 
yalent  fraction  of  a  pexiny  • 

4 

SO 

—  Anfw.  *TV- -  V°  « 
So  "iti  leaft.  terms*) 

960  n.      ..  -    i 

EXAMPL*     3; 

R  educe  \  fc  Troy  to  the ,' 
fra&ion  of  a  pennyweight. 

3 

'—        Anfo.  7i* 

36 

20 

710  JV.         •    • 


Exahil£  2. 
Reduce  A  of  a  Chilling  to 
the  fra&ion  of  a  farthing. 
8     . 
12 

4 


Anfw.  3A*  = 


96 

—  T 


19* 

3* 
T  • 


334  n: 


^EXAMTLB    4, 

Reduce  f  of  a  (hilling 
to  the  fraction  of  a  pound, 

8 
^26    Anfw,  rf^  =:  ^  in 
—— .        its  loweft  terms1) 
160 


Ex  AM' 


r 
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Example    5.- 


Reduce  ^  ofafartfeing, 
to  tie  fraction  bfa,  poundV 
160 

4  ' 
Anfw. -^.fl^  == 

12  '       fc 

7680 
2©  . 

■/>>         "       '    ■ 


terms 


•  «  IBx-ample'^. 

~  Reduce1-^  of  !b  to  the 
friclibn  of  *  fl.  'weight* 


1 2< 


:W*.\\>    1: 


23  Anfw,  ^fte  •=  xfy 
—  in  its  loweft  terms. 
36  Or  otherwife  by 
4        compound  frac* 


•  •  1 


• » •  .* 


*    ■-  r 


■v* 


Example  7. 

Reduce  |  oT~a  pound 
to  the  fraction  £fa  guinea. 

-   -3  .  4 

60  JV^     '84  D? 

An  fur     6°   —   3°— *•**   — J 

^  in  its  leaft  terms. 


■  J  tions 

1J44  Z>»t\  of 


A"°f  i  = 
as  before. 


-v  » 


;      ExANfflLJ   fl. 
Reduce  ^  of  4: -guinea  to 
tie  fra&ion  of  a-pound. 

$  * 

21  ^o 

I      105  N£  i40;.sP; 
its  loweft  terms. 


C  A  S  E\   12. 
To  find  the  value  of  any  fra&i&i  in  money  ^wright 
or  meafure.  •  * 


R   V   Lj  I. 


L»      n  .- 


The  numerator  multipli'd 

By  th*  integer— then  next  divide 

The  product  true,  Be  what  it  \vilif  4 

Bv  tn*  denominator   till. 

Tti'  remainder  too,  requce  as  low^_ 

4*  tfr[loweft  tcrips  art  pleas'd  to  go, 


Exam- 


•  ...... :  i        ,   'te      ♦      v .     . 

♦•••  »  •<        ^  .<!.•- 

256        .  RedutlM  df  Vulgar  Frtftim. 

EsaMPJ-E   2. 


-  Example  i«    \ 

Required  ibe,  value  of 
«.« 7.  0f  a  pound  Sterling* 

V         157   .  '■    •'. 

190.)  314O  0* 
192 

..    .1*220      *  — 

^ »  .  * 

68 

12 

—  </ 

192)^16  *(4 
768 

48 

4 


-   What  is  die  Value  of  J 
of  a  guinea^    *  ' 

21 

*  -  7.     .   .  ; 

a  -     ■* 

9)         147 

Anfw.  ji6  44 

~4- Example  i.'L- 

J  What  is  the  vatae  <*>££,. 

ota  pound  rfvoirdupriJeJC _ 

f  4 


»  .' 


1 1 


192)''*  94  <($  v-  ?'>: 

J?2 


Example  4. 

What  is  the  value  of*f 
of  2s  iod>  [ 

s       d 
8     io 

5 


EXA^PLE.\5r  " 
What  Wthe  value  .of -/y 
\  of  an  acre?  r  —  - 


«   « 


....        9)  j»4  f  ,..,.,;   it    •!_; 

^   7  oz.  1  <$r.  £ 


4  -*  •* 
4 


t    •         v  ' 


jr.    :r 


16 
40 

3)    ^4<> 


8)  2     4"^' 


»>  ". . 


«  » 


r   3)  640     •. 

...  I  6)  2^-1  \ 

t   .r,-  :  -  — *7    J  *°" 

4»f.  35r?pl*-  =  3yvPls- 


j  5     6di 
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After  the  fame  manner  may  the  value  of  any  frac- 
tion be" found,  but  there  is  another  method  whereby 
the  value  may  be  eafily    exhibited,  which  is.  (asju 
page  243)  to  divide  the  integer  by  the; denominator, 
and  to  multiply  that  quotient  by  the  numerator.:  As 
fuppofe  the  value  of  £  of  a  guinea  was  required,-  now 
21  millings  (a  guinea)  being  divided  by  9,  the.  deno- 
minator of  the  fra&ion,  quotes'  ?/-  and  41/  (the  oth  of 
a  guinea)  which  being  multiplied  by  the  numerator 
7,  produces  16/  and  4*/  the  anfwer  the  fame,  as  ill 
page  2S6. 


ADDITION  of  VvioAk  Fractioms. 

R    V   t    E . 

TFT E  numerators  firft  be  fure . 
To  add,  and  then  you  will  procure 
.     *    A  numerator,  new  and  fair, 

Under  the  fame  you  muft  take  care, 
'  To  write  down  clear  to  public  view 
Th*  common   denominator  true. 

SCHOLIUM, 
In  Addition  of  Subtraction  of 'Vulgar  Fractions  ob- 
fcrve,  that  all  Compound  Fractions  muft  be  reduced  to 
Jimple  ones*  and  all  to  the  &me  integer  and  denomi- 
nator, if  they  are  of  different  denominations. 

Example   i. 

x   What  is  the  fumof-sV 
andT^? 


Jo      5 
iWd    7 


12 

—  Anfw.-fi  =4-  in 


1  * 

T 


EXAMPLJE    2. 

What  is  the  fum  of  T\ 
.and  ^  ? 
To     > 
AdA   o 


J  3 
(its  leaft  terms..  [  Y  3  Exaj*- 


2$B        Addition  of  Vulvar  Frafims* 

Examplb  3. 
What  is  the  fum  of  £ 
andj? 

5  5  * 

767 


Add  f ,  -|  and  f  together. 

Theft  fractions  reduced 

to  a  common  denominator 

(by  xhtnet*  to  cafe  9  page 

351)  are  i§,  iSaod  |£ 
which  being  a^Ud  toge- 
ther make  i£  =p  1 44  Asif. 


35  AT.    30  JV.    43  2). 

Then  the  fractions  to 
he  added  are  H  and  J| 
whofe/a/*  is  5|  =:  1  J|. 

Example  5. 

What  is  the  fum  of  7  of  |,  |  and  i  i  ? 

Firft  J  of  ^  25  #  55  *  wad  \\  =;  £ 

7#*»  f,  y  and  £  reduced  to  a  cpmmon  denominator 

•rerH,  T||and^Whofe/^risH4=iiH- 

-  Example  6, 

Add  14  $,  23  {  and  26  J-  together. 

There  are  two  ways  whereby  this  and  fuch  like 
queftions  may  be  done,- one  whereof  is  to  reduce  the 
mist  numbers  to  improper  fractions,  and  thofe  to  a 
common  denominator.  The  other  is  only  to  reduce 
the  fractional  parts  of  the  mizt  numbers  to  fractions 
of  one  common  denominator,  and  to  add  their  fura 
to  the  whole  or  integral  parts,  and  which  is  far  more 
preferable  than  the  firft  method,  by  faving  a  multi- 
plicity of  figures  as  may  be  fcea  by  the  following 
operations. 

Method  1. 

Firft  14  $  =  *fA,  23  I  =  V  and  26*  =  **• 
Then  «*+*,  y  and  *£9  reduced  to  fractions  of  a 
common  denominator  (by  the  nete  to  cafe  9 page  251) 
are  I0fJ,  x«f£and  ,9|J  the  fum  whereof  is  46-f4  = 
64  Ji~  Aufwer. 

Method 
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Mifhpd  2. 

Tirji,  the  fractions  in  this  example  v/s.  £,  \  and  4 
recced  to  fractions  of  a  common  denominator  (by 
the  Note  to  Cafe  9  />*^e  251)  are  ££,  f*  and  fj'which' 
being  added  together  make  itI*%==  *  t?-  7^*»  i  || 
(the  fiiqa  of  the  fra,#ions)  added  to  the  whole  num- 
bers 14,  23  and,  36  make  64  y4  the  anfwer  as  before. 

Example    7.. 

What  is  the  Aim  of  4  of  a  majdote,  4  of  a  pound 
and  -J-  of  half  a  guinea. 

Fitfl  4  of  a  moido/e  =  to  the  compound  fraction 
\  of  44  =  4H  £.  and  £  of  half  a  guinea  i=  to  the 
compound  fraction  4  off  of  f£  ==  -fj^  ==  ^4  £ .  Now 
thefe  two  fractions  444  an4  tII  ^ave  a  common  de- 
nominator, and  by  multiplying  the  other  viz.  ■§  £  by 
20  (fee  Cafe  i  page  243)  it  will  have  the  fame  deno- 
minator (as  the  other  two  fra&ions)  by  becoming  44§ 
Then  the  fractions  to  be  added  are  444,  T4£  and  |^g 
whofe  /*«  is  444  =  4o  =  £ 2  7'«  4^- 

Example  8. 

Admit  I  fail   where   billows  roar, 

And  plow  the  raging   fea, 
And   fteering  to  a  foreign  (hore, 

A  prize   falls  in  my  way ; 
When  having  chang'd/a  full  broad  fide, 

As   Anton  us'd  to  do, 
Or  Drake,  and  many  more .  befide, 

Who  boldly  dar'd  the   foe. 
Suppofe  this  prize  ten  thoufand  pound* 

Three  fiftieths   in  my.  (hare, 
Another  bailor's  fiia,re  is  (found 

His  part)   two  eightieths  (are) 
I  pur  chafe  this  then  what's  to  me» 

The  total  worth  define, 
And  you  (ball  with,  D/linerva  be^ 

And  10  her  temple  Hup*. 

Firjt 


26*0  Addition  of  Vulgar l  Fraftions. 

t  Firfi  -fa  (the  purchafed  (hare)  =  fr  then  ^  and 
i  reduced  to  a  common  denominator  (fee  the  note 
to  cafe  9  page  251)  make  T-J4  and  ^  whofe  fum  is 
*££.  And  to  find  the  value'  of  ?£}  of/*  10000  (the  whole 

prize)  proceed  thus 

10ooo  But  this  queftion  may 

iy  be  eafily  arifwered  by  find- 

.  *               ing  the  value  of  TV  and 

2I00)  1700(00  alio  the  value  of  ^  of 

■     -  £  toooo  feparately  and  a4- 

Anfwcr£  850  ding  them  together, 

■•  See  the  wori* 

4I0)   X000|i> 

3  : 


5|o)  3000(0. 


To    600.  1  ^     f  Savior's  own  (hare     ^ 
Add  250   J       e  1  purchafed  one    . 


Anfwer  £Bs°  the  fame  as  before 


SUBTRACTION   of   Vulgar. 

Fractions. 

rule; 

AS  ia  Addition  flrft  prepare,     - 
Your  fractions  with  peculiar  care, 
Of  both  the.  numerators,  fee, 
The  difference  deducted  be, 
And  a  new  numerator  then 
Is  found — now  Tyro  take  your  pen, 
r     *  And  under  this  befure  ro  write, 

'  Th'  common  denominator  ftraight.        Exam* 


T\ 


I 


\ 


!•     •' 


»- 
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'  •  »  «  • 

ExAMf  2«  JP]j^4M?  3..  iIx^Mf  4^ 


Ex  AMU'  J. 

From.  j£  _•  { .Friwi.ifc ;,, 
Take  ||        Take  fj 


Anf. 


TT 


Proof  4f 


A 


Anf. 
Proof,  a 


Take    &,% 

>t     r-.rrr" 
^\nfw.    6^15 

Proof  i*-if 


Take;89yy 


Anf. 


9A 


Proof  98  if 


Example  $.  To  work  this  example,  fay  16 

i-L.-/..   .   -  .-  Jc^mj^JLcaaaetj.but  27  (the  part* 

From    576  |i       the  integer  is  divided  into)  that  I 

■  there  remains  26,  which  let  down  as 
Anfw.  117  |4       a  nuMefifroKidffcefdenominator  27* 

■  '  ■  and  carry  1  to  the  8  and  proceed 
Proof   576  4f       as  in  ^mfnoH  fkbt  rati  ion  and  the 

as  above.        %   .  *   l       „.        ,  ,     •    T,      ~,     •* 

ExAM^.S 6t  ■.    ._....-    r#XA,M,Jl.£.  7.  ;k 

.  Subtract  £  of  ^  froirt  fl  £'  '  *  8tiBmiaii  *-$  from  &  4 
—  "  *  -"  •      ••''",-    :  •  flrj»,:it'f  a  V*  and 

•   7^*»  -fubtratf  V  from 


F/>^  i  of  Tv  =;•!  bf } 


=  -rV 


T^»   (by  ;?<•>,;  ffir^ 
243>  ^  ==,•}?  from  whtcji 

and    the    fsmahtuer   wilL 


H-iV-'. 


~-.  » 


.»  I»jilr'-' 
I 


:.f., 


-    i 


"» *  •    /■ 


51 


a       • 


49 
4a 


4 

3; 


j  153  N.    15^  iV.    12/5." 

From     196 
JTake     153 

p.em.       43 

Anfw.  $1  5=  3  tV 

Or 


I 


J 
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1     -  r        ■      Or  fl|(js<       J 

-    Firfit  the  fr^dtions  in  dns,  example  v/z*  |  a,nd  ^  re-    . 
duetto  a  cdn)o^oi£denominatpr'are  Vr  and  T4j»  tohftch  *  '*- 
being  addfcdVto  tjheir  iti^t^ivd  whole  nfotftbers  rnake     i 
iaAaadiffrAltheih1    i:-T  j       "    •'-    |      .' 

From.  16^  "  ' 

Anfw.     3  rrr  *"*• 

t 


a*  before. 


,'..    1    j j   'Iff'iiQ    i    >  I    fjh    !»- 


MULTI  W€ ATfON'  6f  V*;l<*ar 

ri~  •  irf.fTO'  "-j.il         .  — -     --• 

«   J?ftAC$tQtl&M  i; 

•      •    «■      -       ^     '.    •  l  '  1^   V:  i/  3^.    :  ■•   T  '  l        •  -      • 

At  IT  tV%nutac¥*fcbiV  multiply    ^ 
Together,  and  you'll  foon  efpy          * 
Your  nutneraroiv  very  clear, 
Ar^uSctlywaf^be  made  t'  appeaiy: •' " 
:  XN«*  thee  4finwfiii|itorfl  too* 
f:Th«J»  .qiukipli'*- t^get^er  ihew 
The  fraction  fair,  t^tejll  you  true. 


} 


ExAMFtS   t. 

Multiply  4 by  i 


3 
5 


4 
* 


7—  "       •   •  » 

—  "'     —  "2tyfw.  j4 


f.".«^ 


>i't, 


ExTai^^lk    2. 

•  'Multiply  ^  by  » 
j   fir/  ^  =  i,  and  # 


* 

T 


?"£*»  the  fraaions  to  be 
multiplied  are  £  and  \. 

1  4 

2  7 

i    2N.    28  D. 

Example 
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Example    3.  Xxamplb    4. 


:  Multiply  $hj£. of$ 
Firjt  i  of$  =  ^  =  4 
Then  the  fra&ions  to  be 
multiplied  are  y-ancf-f-;7 

6  7 

18  -AT.     35  O. 

—     .    —        Anfw.j^ 


'  '  Multiply  ffby'  7  f, 

:and7|=V 

I       Tfo* ,  the  fractions  are 

-yand-y.      - 

11  2 

n        i 


253  JV.      6Z>. 

—  ~     Anfw.  *$* 

(=^4a*  =  ^4»  3'  4* 


•  .A. 

Example    5. 

Multiply  6 1  by  I  and  that  produ&  by  7  and  /£*/ 
l>y  *  of  4. 

hrfit%\i*%i>  7-  =  4andf  rf.)^?:. 

7fo»  the  example  will  ftand  thus,  multiply  y  by  f 
and  that  produdt  by  £  and  /£*/  by  * 

27, 
4 

108 
7 

756 

1  i. 


4 
5 

20 

1 

20 

2 


Anfw,  ?££  = 


189    A—    TQ  •  9 


756  iV. 


40Z), 


DIVISION 


(  264  .) 


*t.. 


DIVISION.  Of:   VVLGAK     F*ilCtlONS. 


J  , 


«      :  -.;',.  • 


(* 


'   r  '.    ;;*     U    t     E. 

.    . '    .      .  } 

RE   your  tttvifor  what  it  will 
-And   dividend,  obferve   me  jftill ; 
Each   numerator  multiply, 
In  «ach  denominator  by-1- 
Crofsways'and  you'll  the  quotient  find. 
Complete   as--bejreunto's  fubjoin'd. 

Scholium. 


T raH torn  in  DiviJionmvSi  be  prepared  by  Re  lu  ft  ion, 
the  fame  a*,  in  the  xwher  -rules,  /."  *.  Compound  Frac- 
tions mull  be  reduced  to  Jimp h  ones,  mixt  numbers 
into  improper  FrattwHstzVibqle  -numbers  exprefs'd 
Fraction  tvffe,'&c.  •,' 


*j.  .  ► 


Example    i. 

Divide  $  by  -J. 

I  2 

.   An£Wer-.) 


i      V 


*)'!(&  =  *  :*  =  »* 


Example-  2. 


ExAMPtE    3. 
Divide  T; «-  by  }• 


Divide  Tt  l>7  I  * 

£)  A  («  =  a  Anfw. 


'  Example  4. 

Divide  tJJ-  by  Vtt 
A7  VS J  (I  Anfwer. 


In 


i  -v 
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In  this  example,  the 
Numerator  and  denomi- 
nator of  the  dividend,  are 
both  divifible  by  their  re- 
fpedtive  terms  in  the  di- 
vifor,  and  therefore 'Wing 
out  the  anfwer  as  in  ex- 
sunple  3*  and  is- the  fame 
But  in  far  lefs  terms  than 
if  multiplied  croft- wife 
thus, 

:  \  as  be- 
(fore 


i) 


16 

TTf 


/  1  2  3 
U+TT 


Example  7. 

Divide  12  ^  by  ^. 

'Tien  ft  V-(W-  =  M 

(T5Y  Anfw. 

Example  9. 
Divide  4  by  4.    . 

■  4)  4  (*  =  * 

-    Example    ii? 

Divide  -J  of  a  found  by 
3.  of  a.  foil  ling* 

Firjl  I  of  a  (hilling  -zc 
-^  of  a  pound 

£22  10/.    Aafw. 


Example  5. 

Divide  |  of  I  by  I 
F/r/loff  =^TVtfce 

dividend. 
And  -J  =:  J  the  divifor 

then  i)  ^  (T66  =  4  Anf. 

Example  6. 
Divide  i  of  J  by  -}  off. 
Fir^iofi  =  .f  and| 

N«A)f(H=  1  A 
=  1  I  Anfw. 

•Example  ,8. 
Divide  6- 1  by  I  of  f. 
Firft  6±z=l  *■$ ,  and  ' 

6     — .      J 
TET   **-  T"3" 
3    \      *7 

s    —  22  t 


of|=: 

Thtn 


Anfw. 


/270 

v.  i~i~ 


Example   10. 
Divide  1 2  by  3  4  =  r* 

T  /    T    k"«Tr  —  3  'isf  *ln*» 

Example     12. 
Divide  \  of  &  foil  ling  by 
^  of  a  pound, 
Firjl  \s  z=  /-^  as  before, 

icW.  if? 


*  S  -C  :H  O  L  I  U  M- 

I  (hall  now  proteed  to  the  Rule  rf  Three*  having 
given  various  examples, in  this,  whereby  it  may  "be 
^afily  obferved  that  Divijion  of  F rations  is  only  to 

Z  reduce 


* 
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reduce  the  given  fractions  (being  fmph  or  improper 
wes )  to  a  common  denominator,  and  to  make  a 
fraction  of  the  new  numerators,  (that  of  the  div,for 
beine  made  the  denominator)  winch  fraction  u  the 
quotient  fought,  and  muft  be  reduced  as  the  nature 
of  the  cafe  may  require. 


•M***^ 


P' 


RULE    of  THREE  in  Vulgar 

Fractions. 

RULE. 

kREP  ARE  your  F*aclions,-ftate  them  free, 
As  in  the  common  Rule  <rf  Three  $ 
rirft  term's  denominator  yoo, 
By  th*  numerators  of  th*  other  two 
Muft  multiply,  and  then  you'll  fee, 
A  numerator  new  will  be, 
Thf  remaining  terms  next  multiply 
Th*  denominator  you'll  defcry. 

Example    i. 
If  *  of  a.  pound  of  tobacico  coft  U.  f  How  many 

P<71«  Zy>h-"  "rf  £  £%  reduce  At/*  and 


of-l*-v&  =  rh£**d 


Then  fay 
lb. 


% 
T 


X! 
T 


3 
1 

7 


9600  N.        21  Z>.    , 


third  rermt  (for  the  fake 
of  variety)  to  the  fractions 
of  a  (hilling,  a*id  in  order 
to  (hew  that  the  rt«fe  of 
Three  in  Vulgar  Fra&ions 
is  exactly  th*  fame  as  the 
common  one,  (refpecl  being 
had  to  the  rules*  in  Frac- 
tions) multiply  the  fecond 
and  third  terms  together, 
divide  the  producl  by  the 
fir  ft*  and  the  quotient  will 
be  the  anfwer.  See 


(457*7 
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See  the  work. 
Firft  2d.  $  =  V*  of  tV  =  II '•  and  £a$  =  V  of 


T     —      T    *• 


|  00 


r^«  fay  If  *  il   :   y   ::    sr°  "•  s 

2     a     «)  ",m  mi00,  = '  v°  =  4«  * 

500  !  (Anfwer  as  before. 


rooo  N.     3  Z). 


Example    e. 

If  |  of  4  £  weight  cofl  £2  dr.  2d.  what  will  £ 
c6A? 

C.        £.  s.  d.  J  •         C- 


Ai»-}   :  ii8    =  t 


6 

7 


3 
7 

2i 
6 


7 
3 

2 


Anf.  >*«  = 


126  iV.     42  Z>. 


U.6  

(£i 


I    M?/*.  It  may  very  eafily 
I  be  found  that  £ 2  6/.  8</. 
is  equal  to  T  for  &r.  is  ^^ 
01  a  /  and  8*/.  is  ,V  °f  « 
of  a  £,  which  reduced  to 
a  fimple  fraclion  re  TJ^i'^ 
by  multiplying  the  other 
fraclion  viz.  £,  by  12  (/** 
£<*/<»   1  pa%a  245}  it  will  fiave  the  fame  denominator 
as  ^  by  becoming  <»££♦  the  fum  of  which  two  frac- 
tions in  its  lowed  terms  is  \,  then  £2  6/.  8</.  is  equal 
to  £2  y  which  being  reduced  to  an  improp«r  fraction 
becomes  7  as  above.— -But  this  may  be  done  more 
readily  by  Cafi  10  page  vis.  253  by  making  80  the 
pence  in  6s.  sad  8^.  the  numerator  to  240  the  pence 
in  a  pound,  thus  ,£g,  and  which  in  its  lowed  terms 
will  be  4  to  which  prefix  2*  the  whole  number,  makes 

£2  x  e<lu*l t0  tfl^  ^proper  fraclion  J  as  before. 

Z  2  Example 


4     .    * 
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Example    2. 

If  -£r  of  a  gentleman's  eftate  be  worth  £400  10/.  6Jm 
what  is  i-|  of  the  /aid  eftate  wosth  ? 

/vr/7  by  ReduOion  T\  =  £,  /400  10/ .  6</.  =  400 
I  —   x6J>?»     and  »*  * 


7"^ra  fay 

16021 
.     4 


64084 
3 


If*  I 

40 

5 


200 
1 


192252  N.        200  Z>. 
Anfw.  *>iU*  =.48^3 


4 

T 


1  60  x  1 

This  example  may  be 
very  elegantly  folv-d  for 
(T\-  being  equal  to  \  there- 
fore) 3  times/400  10/.  6  J. 
will  be  ttfe  worth  of  the 
wliole  eftate,  from  which 
dedutf  I  thereof  (4|-  be- 
ing equal  to  $}  and  the  re- 
mainder will  De  the  an- 
fwer,  fee  the  work. 


400 


/.   d. 

10    6 
3 


tm 


s)  1 20 1     11     6  whole  eftate 
Dedutf:     240       6     3 1-       - 

Anfwcr  / 961       5     2  $  as  before 


»'  >i  iii 


Example  4. 


•'> 


Some  time   ago,  as  people  fay, 

A  debt  four  men. agreed  to  pay 
Of  juft  one  pound,  each,  fhare  Jwafc*nYd, 

One  third,  one  fourth,  one  fifth,  one  forth.    . 
Then  Tyra  what  was  each  man's  dtie 

Of  calh  to  pay  ?  pray  tell  me  true. 

The 


Rule  of  Three  in  Vulgar  Fractions.      i€§ 

The.  fra&ions  in/ this  example" viz.£9  £,  |»  ^  -J, 
being  reduced  to  a  common  denominator  and  adfkd 
together,  the  fum  will  be  (in  its  loweft  terms)  i*, 
Then  fay 


»/?   Tf-#    io    •    »o    ••    « 
^^/     T     \    TT  —  Is     a  ^V 


T 


I 


3^;  if  *  14 


£9     •  • 

"r     •  • 


i%)  vw  =<K2<*4S 


2dlftlf*  44;: 


IO 
T 


I 


19 


)  V  (S°t*=?  5'  3?  iV 


4    4/ty.  If  •  i|- 


»0 
T 


a) 


(44°  =  3/  64  t2] 


Anfwer  <^  ^  *   >  man's  fhare 
UtnJ 


? 

4 


.   Proof  /i,  -    - 


iV<?/#.  In  thefe  4  operations  the  feccnd  and  /£/></ 
/<rrw/  are  multiplied  together,  and  the  product  divi- 
ded by  the  firft.  * 

Example  5.  .  :  't 

Snppofe  I  buy  4  4  yards  of  cloth  to  make  a  coat, 
the  cloth  being  1  £  yard  wide,  how  many  yards^  of 
fhalloon  of  J  wide  will  line- the  fanfc/ 

Firft  by  Redutlhn  4  £  =  £,  and  1  -J  =2  |, 

7fo«  as 

4 
9 

36 
5 

180  tf. 


s 

4 

8 
5 

24 


«  • 


3    * 

7 


l 


It. 


s 

9 


Or  thus 

4     " 


180 


Anfwer  * $£  =  ?i  yards 

2  3 


45  *r.    8D.i)*i( 

_*•   '.     — *■(:£  7,^  as  be- 
fore.. 


Example 
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Example  6. 

Admitfi  men  do  a  certain  piece  of  work  In  16  £ 
days.    How  long  will  24  men  be  in  doing  the  fcme  i 


Ail:  161=  V::  Y#  I 

X  X    .• 

i!     J! 

*7  4 

8  34 


Or  thus 


«7 

8 

7i6 N. 


1 

4 


4ZJ. 

V)5lr(5H«5A<»ays 

(as  before. 


536  N.    96  X). 
Anfwer  5||  2=  S  A  days 

i\fc/*.  Thefe  two  laft  queftions  are  in  Reciprocal 
Prtporthn,  as  appears  by  the  work. 


DOUBLE  RULE  of  THREE,   or 
Rule  of  FIVE  in  Vulgar  Fractions. 

RULE. 

YOUR  Qneftion  ftated,  next  proceed 
To  multiply  yonr  terms  with  fpeed, 
Firft  the  three  laft,  that  prodnft  you 
By  th*  reciprocals  of  the  other  two 
Muft  multiply— -the  anfwer  fair, 
Will  for  infpe&ioik  then  appear , 

EXAMtLB    X. 

.  If  1 2  men  are  hired  tor  do  a  piece  of  work  in  8  days. 
at  2/.  2d.  per  day,  what  will  be  the  wages  of  o  men 
for  20  -J  days  ? 

'tit* 
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Firft  by  Rcduttion  the  numbers  exprefled  in  frac- 
tions are  V>  ti  i*  wen  at  2/  2d  per  Day  =  £1  6*  =z 

nu  m. 

*        Y   "•■•••■•(•^Wfc- ^»»   <il    >»■   I""    '   ^p 

*  *  -    *» 

9  2  > 

41  to 

—  —  In  diiftcxamnlt  the  mnl- 

369  20  tiplying  by  1  is  omitted 

13  **  for  the  reafon  given  in 

— —  — -  page  179* 

3697  248  **«»=#  9'"'* 

4797  ^     1920  2). 

Example  2. 

What  principal  will  gain  £40  in  8  months  at  $  /*r 
CVtf/  /><?r  annum  ? 

Fr/y?  by  Redutticn  8  months  zr  VV  :=  4  of  a  year 
73,0  as  *  j.  ...  .        »«°.       ■        y 

* 1* 

1 00  5  Or  by  two  ftatings  thus, 

40  2  •  f  :  *f*  ::  y 

4000  rt*  Z>,  40 

3  — 


12000  JV# 


Anfw.  fV*°  ss/iaoo 


5)  4000 

/loo 


t     •        «        •  •     T 


1)   •*•  (*|*°  5:  / 120# 
as  before. 
AW.  This  Uft  dating  is  in  Rtcifrwaj  Prtptrth*, 

Exam* 


*2J2  Double  Rule  of  Three  in  Vulgar  Fractions. 

Example  3. 

Tf  12  men  fpend  £io\tx  9  months,  how  much,  will 
ferve  16  men  18  months  ? 

Firft  by  Reduction  9  months  *sz  ■&  r:  J  of  a  year, 
and  18  months- r:  1  f  year  r:  £.  Tien ' 
men 

As »  v. ¥■— rV       Scholium. 

*         '  2      *  Having  focopiouflyelu- 

>  w-  cidated   every-  difficulty 

that  can  poffibly  occur  m 

Vulgar  Fractions*  I  (hall 
now  prefent  my  readers 
with  two  ufeful  and  cu- 
rious articles  therein,  fent 

me  by  the  truly  ingenious 

_  Mr.  Nathaniel  Browne  I  I 

„g  "  iy  teacher  of  the  Mathema- 

*      _       *  tics  in  Coventry  IVanwic* 

Anfwer  3«4°    =    «••        J*'"*    . 

/«  6/  8<* 


320  24 

960  72  D. 


Curious  Articles  in  Vulgar  Fractions. 

ARTICLii. 

yo    expre/s  the  proportion   that    any%rone,   two, 
three  or  more  fractions  taw  one  to*  another  in 

whole  numbers.  

1 .  If  it  be  required  to  know,  what  proportion  the 
numerator  bears  to  the  denominator  of  any  fraction, 
flf  it  be  a  compound  one,  you  mud. reduce  it  to  a 
fingle  one,  and  then  reduce  it  to  its  1  owe  ft  terms,  and 
Che  numbers  expreiftng  the  fraltioa'fe  reduced,  will 
•"•'•■  be 
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be  the  numbers  fought.  But  if  the  fraction  given 
be  a  (ingle  one,  whether- proper  or  improper,  you 
have  nothing  to  do  but  reduce  it  to  its  lowelt  terms, 
and  the  new  fraction  is  the  anfwer  fbught.  So  if 
the  queftion  was  made  by  a  mixt  number,,  firft  reduce 
if  to  an  improper  fraction,  in  its  loweft  terms,  and 
the  numerator  and  denominator  fo  reduced  is  the 
anfwer. 

2.  If  the  given  fractions  have  a  common  denomi- 
nator, then  the  numerators  are  the  whole  numbers 
that  exprefs  the   proportion,  and  if  they  can  be  re- 
duced lower,  you  may  do  it  as  in  the  following  ex-' 
ample. 

Example  i.; 

What  are  the  whole  numbers  that  exprefs  the  pro- 
portion of  4  to  j  ? 

Here  rejecting  the  common  denominator,  the  an- 
fwer will  be  3  and  6,  /.>.  the  two  given  fraction's 
will/ have  the  fame  proportion  to  one  another,  as  the 
\vhole  numbers  3  and  6  have  to  one  another,  and  as 
3  and  6  may  be  divided  by  3,  the  quotients  1  and  2, 
will  (hew  the  proportion  to  be  as  1  is  to  2. 

3.  If  the  given  fractions  have  not  a  common  deno- 
minator, then  reduce  them  to  fractions  that  have  a 
c6mmon  denominator,,  and  work  as  above. 

Example  2. 

What  proportion  have  £  to  j-  ? 

The  fractions  when  reduced  to  a  cjommon  deno- 
minator will  be  44'  and  it»  *°  tka*  their  proportion 
is  as  10  to  3,  which  are  numbers  prime  to  one  ano- 
ther, becaufe  they  cannot  be  reduced  any  lower,  or 
•have  no  other  common  divifor  but  unity; 

•  Example  j.  -   - 

What,  proportion  'is  between  \  of  4  of'T9T? 
Anfiwer.  The  numerator  is  to  the  denominator, 
3$*5  to  13,  for  haVing  reduced  the  compound  fraction 
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to  a  fimple  one,  it  comes  to  T|| ;  which  reduced  to 
its  loweft  terms  becomes  -£j,  fo  that  the  whole  nutn* 
bers  5  and  13,  are  the  whole  numbers  that  exprefs 
their  true  proportion  in  the  loweft  terms. 

Example  4. 

Exprefs  the  proportion  of  s8g  in  its  loweft  terms,  in 
whole  numbers. 

«rV  abbreviated  becomes  £ ;  fo  that  the  fraction  is 
as  4  to  9. 

Example    5. 

What's  the  proportion  of -J  in  whole  numbers  ? 
This  being  a  fraction  whole  numerator  is  prim:  to 
its  denominator,  the  anfwer  in  whole  numbers  is  as 

7  to  9«  j 

Example    6. 

Exprefs  in  whole  numbers  the  proportion  of  |*-J- 
to  ^y.^— -The  fra&iors.in  their  lowed  terms  become  J- 
and  xi  which  being  reduced  to  a  common  denomi- 
nator, are  |£  an  J  |j* 

Now  rejecting,  or  throwing  away  the  common  de* 
nominator,  the  numerators  not  admitting  of  a  com* 
mon  divifor,  or  of  being  reduced  any  lower,  the  faid 
numerators  are  the  numbers  fought,  viz.  the  given 
fractions  are  in  proportion  to  one  another  as  16  to 
39. — After  the  fame  manner  you  may  proceed  .with 
3»  4»  5>  or  any  other  number  of  given  fractions. 

A  R  T  I  C  L  E    2. 

//  qui//  hi  convenient  and  ufe/uJ  in  fractions  to, 
Anonv 

1.  That  if  the  difference  between  the  numerator 
and  denominator  be  an  unit,  and  the  fraction  be  either 
proper  or  improper,  you  need  not  to  multiply  bf 
the  numerator  at  all,  but  only  divide  by  the  deno- 
minator ;  and  if  the  denominator  be  lefs  thin  the 
numerator,  add,  or  otherwife  fubtraft  that  quotient 
to,  or  from  the  |f»ven  number^,  and  the  fum  or  def- 
ence will  b*  the  anfwer.  j.   Q* 


r 
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2 .  Or  if  th*  difference  between  the  numerator  and 
denominator  be  more  than  an  unit,  multiply  the 
given  number  by  the  faid  difference,  divide  that  pro- 
dull  by  the  denominator,  and  add  or  fubtracl  the 
quotient  to  or  from  the  given  number,  according  as 
the  denominator  is  bigger  or  lefTer  than  the  nume- 
rator, and  the  fnm  or  difference  is  the  anfwer, 

3.  From  thefe  two  obfenrations  it  is  very  evident 
that,  if  the  divifor  /.  e.  the  denominator  be  broken 
into  two  parts,  as  directed  in  fhort  drvifion,  and  the 
aforefaid  difference  be  either  an  unit  bigger,  or  lefs 
than  one  of  thofe  parts,  you  need  not  to  multiply 
by  the  faid  difference,  but  only  divide  firft  by  that 
part  which  differeth  from  the  faid  difference  by  aa 
t&it,  and  according  as  the  faid  difference  is  an  unit 
snore,  or  lefs  than  the  faid  part  you  rauft  add  or 
subtract,  that  quotient  to,  or  from  the  given  number, 
then  you  muft  divide  that  fum  or  remaindet  by  the 
ether  part  of  the  denominator,  and  if  the  denomi- 
nator be  lefs  than  the  numerator,  add,  or  othcr- 
■wife  fubtracl  that  la  ft  quotient  to,  or  from  the  given 
number,  and  the  film,  or  remainder  will  be  the 
anfwer. 

4.  Or  if  the  difference  of  the  numerator  and  deno- 
minator be  an  aliquot  part  of  the  denominator,  there 
will  be  no  occafion  either  to  multiply  by  the  faid 
difference*  or  divide  by  the  denominator,  but  only 
divide  the  given  number  by  the  denominator  of  fuch 
aliquot  part,  and  fo  add,  or  fubtracl  that  quotient  to, 
or  from  the  given  number,  and  the  fum  or  remainder 
is  the  anfwer. 

What  is  the  f  parts  of  a  Ship's  cargo  worthy  the 
whole  being  valued  at/2713  12/.  &J.  ? 

£.       /.     d. 
5)  2713     12     8  #| 

Subtract .  542     14     6  £  |    ^ 

Anfwer   2170     18     1  if 
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Example  toQbfervaiion  the  Second. 
What's  the  value  M  f£  parts  of  an.  eftate  whole 
r<tlue  is  £364  16/*  Brf.  I 

£,      s.     d.  Here  the  difference  be- 

364     16     3         tween  the  nutaerator  and 
$  denominator  is  5,  there- 

fore I  multiply  by  5,  and 


4)  1B24       3  '  4         divide  the  product  by  the 

^2^       ,■■,  ■      denominator  32,  and  bc- 

8)     456  .  -     10.     .  caufe  the  numerator  is  Iefs 

than     the    denominator, 


{ 


■»■■'< 


.Snbtra<$      57     -       i£      fubtracl  the  quotient  from 
■  '   <t  -    the  multiplicand,  and  the 

Anfw.       307     16  »  4 1     remainder  is  theanfwer. 

f  .    — — * — ; — j— —  ^  c    • 

Or  without  Multiflilaiion  by  the  3^  Obfervatiori. 

*   £*  '     s.-  4+  Here  becaufe  5,  which 

4)  364     c6  >?8  '   .  I  mould  multiply  by,  is 

A#d    91     "4  •  2  cne unit  more-than  4,  one 

of  the  al iquot  parts  of  3  2 > 

8)  456     -  .  10  I  divide  by  4,  and. add, 

>  Subtract    57     -  .    r  «£  then  I  divide  the  fum  by 

.** — ,„■■-.,  [   ji  S  and  fubtracl. 
Anfw.     307     16     6  £ 

Examples   to  Gbfer*vution  the  Fourth. 

What  is  the  4?|  part  of  ^$1   12/  8</? 

/.'.      /.      */.  In  this  example  the  dif- 

.4)  51  "if  8    '     ference  between  the  nu- 

— — . — '"'■■■■     merator  and-  denominator 

4)  12     *l8     2-  r     is  7,  which  is  an  aliquot 

.  part  of  the  denominator, 

Subtr&cl'       3'     "4     6  4     v/2.  Tx7th,  therefore  I  di- 
vide by   1 6<  and  iubtraft 


*-* 


Anfw.         48       8     1  -J      the    quotient     from    the 

— -      given  number,  becaufe  the 

denominator  is  bigger  than  the  numerator,   and  the 
remainder  is  the  anfwer. 
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Adore  Examples  for  Exerdje  to  the  preceding 

Obfervations . 

i.  Suppofe  A  and  B  buy  a  parcel  of  yarn,  which 
coft  £486  16/.  4</.  A  to  pay  \  of  the  price,  and  B 
4  of  the  price,  how  much  mud  each  pay  ? 
Anfwer  A  X304  $/.  2</.  i$  and  B  £i%2  lis.  i</-  £v 

2.  -^  and  2?  bought  74C.  ijt  15/^.  of  cotton 
wool,  which  coft  £zj6  4/.  yd.  A  to  have  T7T>  and  2? 
•j5T>  now  much  wool  muft  each  man  have,  and  what 
muft  each  pay  ? 

C.    qr.  lb. 

Anfwer  H-Vmuft  have  1^3    *     i*  H 

And  muft  pay  J"?'  *     5f 

3..  Three  merchants  y/.  2?.  C.  purchafed  a  Ship 
and  cargo,  which  coft  £586  12/*  8</.  ^,  was  tt>  payf. 
J?,  to  pay  ■§■,•  and  C.  the  reft,  what  muft  each  pay  ? 
Airiw.  ^.  £234  13/.  ~d.  £  j,  2?.  £219  19/.  9i.  and 
C  £131  19/.  iod.~  £. 

- ,, _____£. I  1     11 

PROMISCUOUS   (QUESTIONS. 

Queftion    1.    By   Mr.    Thomas   Diltvortb. 

Says  Jack  to  his  brother  Harry ,  I  can  place  four 
threes  in  fuch  a  manner,  that  they  fhall  make  juft  34 ; 
can  you  do  fo  ? 

Solution  # 

33 
y  =  i  Anfwer  33  j. 

34        : 
A  a  Queftion 


1 


T£5, 


*7 J  Tromlfcmus  ^ueftlms. 

Queftion  2.    From  Mr.  Birks's  Arithmetic. 

If  the  Scavenger's  rate  at  id.  i  in  the  pound,  comes 
to  6s.  7</.  i  where  they  ordinarily .aflefs  4  of  the  rent ; 
what  will  the  Kings  tax  for  that  houfe  be,  at  4/.  the 
pound,  rated  at  the  full  rent  ? 

Firft  by  ReduMtn  t&  Vulgar  Fra&hns  \d\  3=  £Th>* 
6/  1d  i  =  itf  =  *#£,  and  4/  s  i  £. 

«        ,  *     x  *"  ^  ^      ' 

r^«fa7  ift,As  •  ^  :  4.  ::  T|4 

r)  tV*  (tV*-  S3      |  =  |fj0f  the  rent 

£66  i  whole  rent 

*f.  A*  t  :  $  ::  66j  =  *Js 

i  5 

265  4 

265  iV.      20  2). 

—       .    Anfw.  \y  »=-  V  =  £13  $'• 

Queftion  3.    By  Mr.  Randies,  Ladies  Diary  17^2. 

A  gentleman  has  an  Orchard  of  fruit  trees,.^  of 
the  trees  bearing  apples,  £  pears,  •£  plums,  and  50 
of  them  bearing  cherries,  how  many  fruit  trees  in  aU 
grow  in  the  faid  Orchard  ? 

The  fractions  in  this  queftion  viz.  4,  £  and  %,  re- 
duced to  a  common  denominator  (by  the  note  to  cafe  9 
page  251)  make  4z>  -^,  and  -/T,  whereby  the  whole 
number  of  trees  is  divided  into  1 2  equal  parts,  whereof 
thole  that  bear  apples  are  6,  pears^,  and  plums  2, 
which  added  together  make  \\>  fo  that  \\  being  all 
the  trees  except  the  cherries,  it  is  evident  (the  ivhofe 
being  divided  into  12  parts )  that  they  tnuft  be  the  re- 
maining i\y  which  by  the  queftion  is  equal  to  50, 
then  |t  or  the  whole  muft  be  12  times  50  =  600  the 

number 
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number  of  trees  in  the  Orchard,  and  of  which  T6T  or 
■i  bear  apples  =  300,  T5r  or  £  pears  =  150  and  T\ 
or  £  plums  =  100  fo  that  the  number  of  each  fort 
•will  be  as  under  viz. 

{Apples  300 
Pears  150 
Plums  100 
Cherries     50 

Total  number     600  as  in  the  preced- 
\     ~  (»ng /»*£'• 

Queftion  4.    By  Sir  Ifaac  Newton.  See  his  Univerfal 

Arithmetic. 

"  Three  workmen  can  do  a  piece  of  work  in  certain 
times,  viz.  A  can  do  it  in  3  weeks,  B  can  do  thrice 
the  wort  in  8  weeks,  and  C  five  times  in  12  weeks  \ 
in  what  time  can  they  finifh  it  jointly  ? 

It  is  evident  by  the  queftion  (or  may  very  eajtfy 
be  found  by  the  Rule  of  Three)  that  A  can  do  \,  B 
•j.  and  6  -&  of  the  work  in  one  week,  which  fractions 
being  reduced  to  a  common  denominator  (fee  the 
note  to  cafe  9  page  2f  1)  make  T8T,  £*  and  |4  whofe 
fum  is  ££  =  -|  being  the  work  that  they  can  do  when 
all  are  working  together  one  week.  Then  ' 

work    days      work 


If    *     I     •     A     ••     A 


T  1 


£}  %  IV  =  •  V*  =  5  t  davs  «*wer 

The  following  queftion  w£s  fent  me  (with  fome 
others,)  by  the  ingenious  Mr.  Ifaac  Gumiey  of  Coun- 
teflhorpe  near  Leicejler,  and  as  it  feems  to  be  a  pretty 
piece  of  entertainment  for  my  fair  readers,  fhall  give 
it  a  place  in  this  book. 

A  a  2  Queftion 
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Queftion  5.    By  Mr.  Ifaac  Gumley* 

Says  John  a  homely  country  fwain, 
To  Nan  the  glory  of  the  plain, 

On  whom  he*d  fiVd  his  love ; 
Dear  Nancy  name  the  happy  day, 
When  thou  wilt  give  thyfelf  away, 

And  all  my  doubts  remove. 

2. 
O  fav  when  thou  at  Church  wilt  (land, 
And  give  to  me  thy  lovely  hand, 

And   make  me   truly   bleft; 
My  charming  maid,  O 1-  let  me  know, 
When  my  fond  heart  with  joy  fhall  glow, 

Which  finds  but  little   reft. 

3- 
Dear  John  fays  Ihe  I  love  you  well, 

And  think  you  all  the  fwains  excel, 

In  beauty   and   good   fenfe; 
Then  anfwer  me  this  queftion  pray  ; 
And  thou  wilt  find  the  happy  day, 

When   I'll   the   boon   difpenfe. 

OneJtxth9  one  fourth y  *  when  join'd  to  four% 
Will  give  the  day,  lefs  half  a  fcoret 

The  day  o'th'  month  I  mean; 
So  now  prepare  the  gloves  and  ring, 
And   be  as   happy   as   a   king, 

And  I  will  be  your  que  en  • 

Eu^  John  has  try'o>and  try'd  again, 
Until  he's  almoft  crack'd  his  brain, 

Yet  cannot  find  it  out ; 
Then  help  him  0  ye  fwains  of  art, 
To  find  the  day  and  eafe  his  heart, 

And  banifh  ev'ry  doubt 


•  I,  J  ot  the  day  of  the  month.  SeJutitn 


J 
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Solution. 

Tirfi  the  fractions  \  and  \  added  together  mate 
-?^y  Then  (it  is  evident  by  theqoeftion  that)  T5T  -f  14 
c=  \\  or  the  whole. — Now  the  following  being  a  felf 
evident  Axiom  viz, if  from  equa(  thing  t  an  equal  quan- 
tity he  taken  away,  the  remainders  will  he  equal  to 
each  other*  therefore  by  fubtracling  T5T  from  each  fide 
of  the  above  equation,  it  will  be  T7T  =  141  Then  as 
7   :    14  ::   12   :   24theanfwet. 

On  the  twenty-fourth  day  young  Johnny  will  find. 
The  delights  of  a  Fair,  wko  is  virtuous  and  kind". 


*t«t 


DECIMAL   FRACTIONS. 

70HN  Muller*  as  fome  authors  f  fay, 
Invented  firft  this  curious  way, 

Of 


.*  Otherwife  called  Regiomonfanus. 

f  Mahelm,  Potter  &c.  Rut  Mr.  Ward  feeras  at  ait 
uncertainty  who  was  the  firft  Inventor. 

Mr.  Malcolm  in  his  hiftory  of  Arithmetic  page  18, 
fays  that  <r  Regiomonfanus  about  the  year  J464,  i$ 
*•  the  firft  we  know  who  in  his  Triangular  Tables  di- 
•«  vided  the  Radius  into  10,000  parts  inftead  of 
tx  60,000  ;  and  fo  tacitly  introduced  Decimal  parts 
"  in  place  of  Sexagejtmals,  Ramus  in  his  arithmetic 
c<  written  about  1550]  (and  published  by  Lazarus 
*!  Sehonerus  in   15-86)  ufes  Decimal  periods  in  car- 

A  *  J  •*  rying 
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Of  working  funis  by  equal  parts 
To  (hine  confpicuous  in  the  arts ; 
By   Decimals  all  Fra&ions  are, 
With  freedom  wrought  and  made  out  clear. 
By  eafy  rules  juft  to  your  mind, 
Heights,  depths,  and  diftances  you  find, 
You  traverfe  by  their  well  known  aid, 
To  things  fublime — by  learning  made 
To  foar  above,  where  planets  roll, 
And  meafure  true  from  pole  to  pole, 
Then  Tyro  hafte,  judicious  be, 
And  foon  their  excellence  you'll  fee. 

Notation  of  Decimals. 

By  Decimals  you  are  tounderftand,  that  the  In** 
teger  or  unit  (be  what  it  will)  is  fuppofadr  to  be  di«. 
vided  into  10  equal  parts,  and  every  one  of  thofe 
parts  into  i o  other  equal  parts,  and  fo  on  by  a  con- 
tinual fubdivifion,  and  are  feparated  diftinguifhed 
or  known  from  Integers,  by  a  point  or  d#t  placed  ro» 
the  left  hand  of  the  fra&ional  parts  or  numbers,  (be 
what  they  will)  without  their  denominators,  for  as 
dividing  a  number  by  10,  100,  iooo  &c.  is  only  fe- 
parating  fo  many  of  the  right-hand  figures  from  the 
reft,  as  there  are  ciphers  in  the  divifor  (fee  page  116} 
therefore  decimal  denominators. need  not  be  wrote, 
as  eafily  underftood  to  be  unity  with  as  many  ciphers 
annexed  as  are  equal  to  the  numbei  of  figures,  fepa- 
rated or  pointed  off  to  the  right-hand. 


"  rying  on  the  extra&ion  of  Square  and  Cube  Roots 
"  to  Fraftions.  The  fame  did  our  Country- man 
««  Bucklaus  before  Ramus;  and  Record  about  the 
"  fame  time.  But  the  fir  ft  who  wrote  an  exprefs 
•Mreatife  of  Decimals,  was  Simon  Sttvinus,  about 
«  1,582."  Thus 
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Notation  tf  Decimals* 


.8     *j  f  A  T  . /tow*  it  is  ma- 

Thus  {.80    |>fignifies4  -&&  y  S=  £  nifeft    that   ci- 
I.  .800  J  l-nr&J  phers  placed  to 

the  right  hand  of  a  decimal,  neither  augment  no? 
diminifh  its- value,  and  therefore  may  be  annexed  to, 
or  rejected  from,  the  right  hand  of  decimals  at  plea- 
fure. 


i*+**mm*m 


ADDITION    ih    DECIMAL^ 


R   V    L    E. 

AS  in  whole  numbers  write  direcHy, 
Your  figures  down  moft  circumfpedtfy* 
The  units  under  unit*  place, 
And  point  them  off  with  reg'lar  grace, 
Then  add  them  up  as  taught  before, 
And  you'll  the  fum  with  eafe  explore; 


Exawt.  I. 

1.46 
27.678 
.416 

514-3 


An.  543.854 

Exam.  5. 

.4167 

•OI4T 

.9815 

.3017. 

>!■■ • 

A*.  1*714 


Exam.  2 
5.4167 
.9001 
7 1 .006 
4.12 


81.4428 


Exam.    3. 
861.4 
56.59 

3  •* 
51.691 


972.781 


Exam.  4. 

567 
14.1419 

.8167 
5«4 

587.3586 


Example   6. 
To    15.9463") 
f79)       fahun.  I   _ 
Add  ^    8  )■  of  \  Atho.   C  — 
■  L57J       L-iotho.J 


Anfwer  r6-75 


SUBTRACTION 


(**5'J 


SUBTRACTION  in   DECIMALS. 


RULE. 


AS  in  whole  numbers  you  proceed- 
To  point  as  taught  before  take  heed 
A  lefler  from  a  greater  take, 
And  you'll  the  difference  quickly  make. 


Exam.  i. 

From   .8141 
Take    .7691 


Rem.    .045 


Proof  .8141 


.  * 

Exam.  2* 
1. 4165 
.346 


1.0703: 


1.4165 


Exam.  3. 

234  15 
641.739 


92411 
734- 15. 


Exam.  4. 
14. 

.9146. 

11 1    1     » 

13.0854 

14. 


MULTIPLICATION  in  DECIMALS. 


RULE. 

AS  in  whole  numbers  multiply 
Your  factors  true  continually,, 
Point  off  what  decimals  there  be, 
In  both  the  factors,  then  you'll  fee, 
^  our  product  wrought  compleat  and  fair*. 
As  quickly  will  be  made  t'  appear. 


***** 


4 

Note.  If  there  be  not  fo  many  figures  in  the  pro-' 
duct  as  there  are  decimals  in  the  factors,  a  cipher  op 
ciphers  rauft  be  prefixt  to  fupply  the  defect. 

Exam-* 


a86        Multiplication  in  Decimals. 


Example  i. 

Multiply  141. 14 

By         ...5.46 


84684 
56456 
70570 


Produdt  770.6244 


Example   2. 

Multiply        7.4587 
By         .00876 

447522 
522109 
,  596696 


Produdt  -  .065:338212 


In  example  2  there  are  9  places  of  decimals  in  the 
factors,  and  but  8  figures  in  the  produdt,  therefore  a 
cipher  is  prefixt  to  fupply  the  defedt„ 

Example  3.  f  Hencehis  plain  that 

Multiply     54.567       t»   multiply   any   decimal 

By  10      fraclion   or  tuixt  number 

■  by  an  unit  with  any  num* 
Product  544.67  -J-   ber  of  ciphers  annexe)*  is 

■  only  removing  the  deci- 
mal point  fo  many  places  farther  to  the  right  hand* 
as  there  are  ciphers  m  the  multiplying  factor  and 
fuhjoining  ciphers  if  need  be.-  So  if  78.54  were  to 
be  multiplied 

10  I  "3  w   f  785-4 
100  I  ^     J  7854- 

1900  f  «2  178540* 
iooooj.g^  I.785400* 


By 


Multiply  75  4678 
By  6.05408 


60 
3018 

37733 
452S068 


37424 
7120 

90 

o 


Prod.  4S6.8880I98624* 

•  In  this  product  you  fee  there  are  9  places  of  de- 
cimals, but  as  in  moft  cafes  3  or  4  are  fufficient,  it  is 
therefore  very  neceflary  to,  become  acquainted  with 
the  following  moft  ufeiui  Con- 
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Contraction 

To  multiply  any  given  fa  ftors,  and  have  in  the  pro- 
duft  any  dijired  number  of  Decimal  parts  lefs  than  the 
whole  of fuch  parts* 

RULE. 
Under  the  multiplicand  place  the  multiplier  in  an 
inverted  tn-der,  fo  thaj;  its  unit  figure  (before  inverted) 
may  (land  under  that  place  of  parts  in  the  multipli- 
cand, as  you  would  have  the  laft  figure  of  the  product 
to  be,  then  in  multiplying  reject  all  the  figures  m  the 
multiplicand  which  are  on  the  right  of  the  figure  you 
are  multiplying  by,  placing  the  products  fo,  that  their 
right  hand  figures  may  fall  ftraight  below  each  other, 
and  carry  to  fuch  right  hand  figures  from  the  product 
of  the  2  next  rejected  multiplicand  figure*  thus,  viz. 
1  from  5  to  15,  2 from  15  to  25,  3  from 25  to  25,  &c. 
and  the  fum  of  the  lines  will  be  the  product  to  the 
number  of  decimal  places  required,  and  will  be  fel- 
dom  wrong  in  the  laft  figure. 

Example  i. 

Multiply  75.4678  by  6.05408  fo  as  to  retain  only 
4  places  of  decimals  in  the  product  (fee  this  example 
worked  at  large  in  the  preceding  page) 


Multiplicand       75.4678 
Mult,  inverted  80450.6 

4528068 

37734 
3019 

60 


Product   456888 


Example  2. 

Multiply      6.485676 
By  4587.0   fo 
as  to  retain  3  places  of 
decimals 

Multiplicand    6.485676 
Mult,  inver.    4587.0 

4540 

5*9 
32 

2 


Product    5  093 


2,18  Multiplication  in  Decimals* 

Example   7. 

Multiply   .68479 
By  .0765  to 
iiave  5  places  of  decimals 
in  the  product. 

.     .63 47 6 
5670.0 


Note,  As  this  contrac- 
tion and  that  which  fol- 
lows in  divifion  are  quite 
practical  and  facile,  and 
anfwer  the  fame  end  as 
the  method  of  Recur* 
sents  or  Circulating  De- 
cimals doth,  therefore  to 
have  treated  on  them 
wou'd  certainly  have  been 
fwelling  thistreatife  to  no 
manner  of  purpofe  but 
curiofity  only.  See  page 
— —      193  of  Birks's  arithmetic, 

'where  that  author  fays,  they  are  more  curious  than 

ufeful. 


4793 
44 1 

34 


Product   05238 


DIVISION   iv    DECIMALS. 


R  U  L  E. 

AS  in  whole  numbers  you  divide, 
Obferve  this  ufeful  hint  befide,, 
"What  decimals  your  dividend, 
Exceeds"  th*  divifor,  then  my  friend, 
Cut  from  the  quote  that  number  true, 
The  decimal  appears  to  you, 
As  the  annext  examples  fhew. 


} 


Note.  If  the  quotient  does  not  contain  a  fufficient 
number  of  figures  to  be  pointed  off*  the  defect  muft  be 
fupplied  by  prefixing  cyphers  thereto. 


Example 
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Example  i.        |        Example    fi. 

Divide  4.68  by  123.45. 

**3*4$)  4-68oo  ^.<>379* 

3  7035 


Divide    55.37376    by 
4.176. 

4-176)  55-37376  (13*26 
4176 


13613 
12  528 

16857 
8352 


2  5056 
2  5056 


In  this  example  the 
number  of  decimal  places 
in  the  dividend,  exceeds 
thofe  in  the  divifor  by  2, 
therefore  that  number  of 
decimals  is  pointed  off  in 
the  quotient. 


97650 
86415 

JI2350 
IIIIO5 

-     12450 

12345 


105   % 

When  any  dividend  con- 
tains fewer  figures  tiian 
its  divifor,  a  competent 
number  of  ciphers  muft 
be  annexed  after  the  de- 
cimal point  in  the  divi- 
dend, to  make  it  contain 
the  divifor  fome  number 
of  times  lefs  than  10,  and 
as  you  proceed  a  cipher  muft  be  fubjoined  to  each 
remainder,  till  the  dividend  is  continued  to  a  fufficient 
number  of  decimal  places.— In  this  example  the  divi- 
dend is  continued  to  7  places  of  decimals,  which 
being  5  more  than  thofe  in  the  divifor,  therefore  a 
cipher  is  prefixt  to  the  quotient  as  not  otherwife  con- 
taining figures  enow  to  be  pointed  off,  to  make  it 
confift  of  that  number  of  decimals* 


B  b 


Example 
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Divifion  in  Decimals. 


Example  3. 

Divide  .078246  by  .042 
.042)  .078246  (1.863 

362 

33* 


Example    4. 

Divide  .45674  by  82. 
82)   .45674  (.00*57 
410 

467 
410 


574 

574 


264 

252 

1 1      1 

126 
126 

In  this  example  there 
being  5  places  of  deci- 
mals in  the  dividend,  and 
none  in  the  diviibr,  there- 
fore 2  ciphers  are  prefixt  to  the  quotient  to  make  it 
confift  of  its  proper  number  of  decimal  places. 

Example  5. 

Divide  .Ts£   by    .0125.^ 
.0125)  -7500  (6o£ 

750 


.0 


In  this  example  the  number  of  decimal  places  in 
the  dividend  being  (by  annexing  2  ciphers)  made 
equal  in  number  to  the  decimals  in  the  divifor,  there- 
fore 60  the  quotient  is  a  whole  number. — This  ex- 
ample is  the  fame  as  if  it  were  required  to  divide 
15/  by  id,  a  pound  being  the  Integer,  for  the  deci- 
mal 


Divifion  in  Decimals,  £9Jf 

mal  of  1 5/  is  *j$£  ancT  that  of  3^,  .0125^  as  wiH  be 
eafily  knpwn  when  you  underftand  Reduclion  of  De* 
cimals.     Hence  it  is  manifefl;  that 
As  Multiplication  \    ccv  &\     s  J  decreafeih  their  value 
So  Divifion  j  \  irtct  eafeth  it,  contrary 

in  both  to  the  nature  of  Integers. 

Example  6. 

Divide    987.65    by    100. 
100)  987.65 

9.8765  Quotient, whereby  it  isplain 
that  to  divide  any  decimal  f raft  ion  or  mixt  number  by 
an  unit  with  a  cipher  or  ciphers  annexe  7,  is  only  re- 
moving the  decimal  point  in  the  dividend  fo  many 
places^farther  to  the  left  hand  as  there  are  ciphers  in 
the  divifor,  prefixing  ciphers  to  the  dividend  if  need  be* 

Thus 

{iol  f8.86a 

,£}*"«.<    :o88862 
i 0000 J  \  .008862 

f 

From  what  has  herein  before  been  faid  relating  to 
Divifion  it  may  be  eafily  obferved  that  the  firft  figure 
of  every  quotient  (as  well  in  Divifion  of  Integers  as 
Decimals)  mud  pofTefsthe  feme  place  (with  refpect  to 
its  value)  as  that  figure  of  the  dividend  doth,  which 
Hands  over  the  unit's  place  of  the  firft  figure's  producl 
and  which  is  an  eligible  Rule  to  value  quotients  ob- 
tained by  the  following  ufeful 

Contraction 

When  the  divifor  conftjls  of  many  figures  the  divifion 
at  large  iui/l  be  troublefome,  but  may  be  much  abbre- 
viated by  the  following 

B  b  2  .  Rule 
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RULE, 

Rejeft  as  many  of  the  right  hand  figures  in  the  divifor 
as  will  make  it  confift  ofthe  fame  number  of  figures 
there  is  to  he  in  the  quotient,  obferving  to  carry  from 
fuch  rejected  figures  as  dire&ed  in  the  contrarian   of 
Multiplication  page  287  and  inftead  of  taking  down 
a  figure  from  the  dividend  to  each  remainder,  point 
off  a  figure  each  time  from  the  right,  hand  fide  of  the 
divifor  till  it  be  exhausted,  but  if  the  divifor  does  not 
confift  of  as  many  figures  as  there  are   to  be  in  the 
quotient,  work  with  the  whole  divifor  the  ufual   or 
common  way  till  the  de fed  isfupptied,  and  then  prp- 
ceed  as  above  directed. 

Example  i. 

Divide   423.68946  by  59.6874; 

Contra  fled  Method 

S9-#7l4)  423.68946  (7-0984 
•  •  •'  •        4 198 1 2  Common  MetJ)t4+ 

In  this  ex-  ■'  59*6874)  423.68946  (7.0984 

ample    one  5877  *              41781 1 J8 

figure  is  cut  5.373  •           r             » 

off  from  the      5877J660 

divifor,  be-  505  537 14866 

caufeitcon-  477 


tains  1  more         •—  50s)794o 

than  was  to  28  ,477l4992 

be   found,  24 


and  as  3  the  —  .a8l39.4?o 

units  place  4  23J87896  . 

of  the  divi-  —  ',     .         * 

dend,  (lands  24)41584 
over  7  the  units  place 


of  the  firft  figure's  produtf,  therefore  the  firft  figure 

in  the  quoientis  units* 

Example 


Example  2. 

Divide  69.7482  by  84.5 
fo  that  the  quotient  may 
contain  4  decimals. 

34-5)  69,7482  (.8254 
67  60 
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Example  3. 

Divide  .045768  by  .9874 
0,9874)  .045768  (.04635 
39496 


•  •  • 


•  * 


21  48 
1690 

458   • 
42  3 


35 
34 


6272 
5924 

348 
296 

52 

49 


In  the  fecond  example 
I  one  figure  is  taken  down 
from  the  dividend,  becaufe  the  divifor  contains  one 
figure  lefs  than  what  is  required  to  be  in  the  quotient, 
and  as  7  xhtfirft  place  of, Decimals  in  the  dividend, 
ftands  over  6  the  units  place  of  the  fir  ft  figure's  pro- 
dud,  therefore  8  the  firft  figure  in  the  quotient  is  in 
ihefrft  place  of  Decimals. — And  in  the  3d  example 
the  Jecond  place  of  Decimals  in  the  dividend  viz.  the 
figure  4  ftands  over  3  the  units  place  of  the  firfl  figure's 
product,  therefore  a  cipher  is  prefixt  to  the  figure  4 
in  the  quotient,  to  make  it  pofTefs  the  fecond  place 
alfo. 


REDUCTION   in    DECIMALS* 

CASE     1. 

To  reduce  any  Vulgar  Fraction  H  an  equivalent  De- 
cimal one. 

Bb  3  Rule 


294 
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FIRST  to  the  numerator  add 
Cyphers  at  pleafure* — then  is  had 
Your  decimal, — if  70a  divide 
By  th*  denominator  true  befide. 

Example    i. 

One  third  of  a  unit  difcover  to  me, 
In  decimal  parts  and  with  truth  to  agree* 
3)  1 .0000 


•3333 

Example  2. 
Reduce  TVr to  a  Decimal . 
145)  13.00  (.089 
1160 

k- 

I400 
X305 

9*0 

S70 

Example  3. 
Reduce  \  of  T  of  £  to  a 
Decimal. 

77/^  the  compound  frac- 
tion i  of  I  off  reduced  to 
a  fimple  one  becomes  |£ 

8  Jo)  15.0000 

.1875 


8O 


AW.  It  frequently  happens  that  Decimals  will  not 
terminate,  but  that  there  will  ft»U  be  a  remainder  (as 
in  this  example)  but  if  the  decimal  be  continued  to 
4  or  5  places,  it  will  be  exacV  enough  in  moft  cafes* 
and  the  remainder  n>ay  be  fafdy  rejected  as  being  fo 
very  inconsiderable. 

Example 
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Example  4. 

Reduce  me  thi*  fraction  #  to  decimal  parts      *TS¥ 
And  yeu  fhaU  arrive  to  be  maikr  of  arts> 

2)  $.0 


■<{ 


■  *■> 


8)  2^ 
Anfwer     .3125 


CASE    2. 

To  reduce  the  parts  of  money,  weights,  meafure  &c 
to  a  Decimal. 

&  U  L  E  I, 
Reduce  the  parts  to  the  lowed  denomination  given 
andexptefs  them  as  a  vulgar  fraction  making  the  Inte- 
ger (when  reduced  to  the  fame  name)  the  denomina- 
tor. But  Note  if  the  given  number  be  a  fimple  one 
if  needs  np  preparation,  for  it  will  be  the  numerator, 
?nd  the  Integer  (in  the  fame  name)  the  denominator, 
with  which  vulgar  fraction  proceed  as  directed  in  the 
preceding  page* 

RULE       2. 

Place  the  numbers  of  the  feveral  denominations  un- 
der each  other  beginning  with  the  lead,  and  divide 
each  by  fuch  a  number  that  will  raife  it  to  the  next  fu- 
perior  name  (as  dire&ed  in  ReduSiim  of  integers)  pla- 
cing each  quotient  as  a  Decimal  part  of  the  next  divi- 
dend before  it  he  divided,  and  thVfoa)  quotient  will 
be  the  anfwer. 

Example  i. 

Reduce  \%s  6J  %  to  the  decimal  of  a  pound  Ster- 
ling* 

SoLvrNHt 
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Solution  by 


I 


Rule 

4 
12 

2"{o 


Rule  1. 

Ftrjl  18/  6d%  =  891  qrs 

Then  89 1  qrs  =  f|4  of  a 
£  which  fraction  reduced 
by  Cafe  1  page  294,  makes 
.928125^  the  decimal  re- 
quired. 

the  6. 
cimal  of  a  (hilling,  and  laftly  the 
the  decimal  of  a  pound. 


An./ 


2.  By  this  me- 

3.0         thod,firftthe 

6. 75       3  farthings 

[8.5625  are  reduced 

* to  the  deci- 


.928125  mal  of  a 
penny,  then 


75  pence  to  the  de- 
18.5625  fhilltngs  to 


Example    2. 

Reduce  15/  to 
the  decimal  of  a 
pound. 

Firfl  iS  =s  U 
ofa£. 

Then  [by  Cafe  1 
page  294) 

2|o)    I5.O 

Anfw.  £.  75 


Example   3. 

Reduce  £4  15/ 
>ld\  to  the  de- 
nomination   of 
pounds. 


2 
12 

2|0 


I.O 

7-5 
15.625 


Anf.  £4.78125 


Example  4. 
Reduce  18/  6d 
to  the  decimal  of 
a  pound. 

I2|  6.0 
2|o|i8.5 


Anfw.  £.925 


Example  5. 

What  decimal  part  of  a  pound  tell  me  true 
Is  fix-pence, — This  Tyro  you'll  prefently  do, 
And  {nine  with  Minerva,  in  her  fine  retreat, 
Where  Nenvtons,  Boyles,  H ally s  and  Enter  font  wait, 


Fhft 
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Firfl  6d  =  ^  of  a 

£. 

Then  {fy  Cafe  1  Jtage 

294) 

240)  6.00  (.025  Anfw. 

480 

1200 

1200 


Or  agreeable  to  Rule 
the  2d,  thus 


12 


6.0 

0,5 

/.025 


Example    6. 

Reduce  36  poles  to 
the  decimal  of  an  acre. 


40 
4 

An£w. 


36.0 
0.9 


ExAJ4PL£     8. 
Heduce  15  dwt.  12 
grs.  to  the  decimal   of 
an  ounce  Troy. 


3 
8 


19 
4.0 


Anfw.     .775 


Example    7. 

-Reduce  tfi.  $grs.  8/fc. 
to  the  decimal  of  a  tun. 

4  3. 2$ S*i.4 rf- 
pj9l4.p2i4a8^ 

Anftv.    .2410714+ 


**m 


*r* 


^W^1 


ExAMPX£    9. 
Reduce  3   inches  to 
the  decimal  of  a  yard* 
12I3.0 

3P-2* 


Anfw.  .oSs-g  &c. 


>al 


Thefe  examples  being  well  underftood  are  ftf&cient 
to  (hew  how  to  reduce  any  parts  of  other  weights, 
meafures,  &c.  into  decimals,  therefore  ihail  now  pro- 
ceed to  CASE 
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CASE   3. 

To  find  the  value  of  any  Decimal  Fraction  in  the 
known  parts  of  the  Integer, 


RULE 

Multiply  the  given  decimal  by  the  known  parts  of 
the  next  inferior  denomination,  and  point  off  in  the 
produdl  as  many  places  of  decimals  as  there  are  in  the 
given  decimal  fradtion,  then  reduce  the  decimal  pro- 
duced, to  the  next  inferior  name,  pointing  off  the  pro- 
dult  as  before,  and  £0  proceed  to  the  lead  known 
denomination  or  as  far  as  neceffary,  and  the  figures 
on  the  left  hand  the  dots  or  points  wilJ  be  the  value 
required. 

Example    i. 

Fth*  parts  in  the  margin  •  come  Tyro  unfold,     •  2687$ 
The  value,  be't  copper,  be't  filver  or  gold,    partsof  &£ 


£- 

.268  7  $ 

20 

s  ■ 

5  375 
12 

4-5 

4 


i-  o 


Anfw,  fj  ^d\ 


Example  2. 

What  is  the  va* 
lueof.845Cwt.  ? 

.84* 
4 

qrs.  3.38 
28 


304 
1* 

lb*  10.64 


Example  3. 

What  is  the  va- 
lue of.928125/? 
20 

18.5625 

12 

d 

6-75 
4 


f° 


Exam- 
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Example  4. 

Now  Tyro  advance  learn  the  Decimal  art. 
In  furveying  eftates  you'll  then  foon  take  a  part, 
Come  tell  me  the  parts  in  the  margin  *  fubjoin'd,  •.8375' 
Of  an  acre  of  land  roods  and  poles,   both  combined, 
Come. do  this  thing  clearly,  no  doubt  very  foon, 
You'll  be  a  Surveyor,  and  meafure  the  moon. 


•8375 


3-55 
40 


14.0 


Art,  3  rds.  14  pis. 


Example  5. 

What  is  the  va- 
lue of.  8146  hhd. 
63 

24438 
48876 


Example  6. 

What  is  the 
value  of.  775  oz. 
Troy. 

'  -77* 
20 


A.  51.3198  gal. 


15-5 


24 


12  o 


I  A.  ifdwt.  I2grs. 


CASE    4. 

To  find  t  be  value  of  any  Decimal  by  infpecTjon,  a  pound 
Sterling  being  the  Integer. 

RULE 

Double  the  figure  in  the  firft  place  of  the  given 
decimal  {viz.  that  figure  next  to  theunits)  for  {hillings, 
and  if  the  figure  in  the  2d  place  be  5  or  more,  then 
add  1  to  the  double  of  the  firft  figure,  and  the  2d 
figure  if  under  5  or  the  excefs  if  above  5  prefix  to  the 
3d  figure  and  reckon  'em  as  farthings,  abating  1  when 
they  are  above  25  and  2  when  above  40. 

Example 


Soo 
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Example   i. 

What  it  the  value  of 

.2687^? 

The  nrft  figure  doubled 
"with  i  added  (becaufe  the 
2d  figure  is  more  than  y) 
is  5/.  then  1  (the  fecond 
figure's  excefs  above  5) 
prefixt  to  8  the  third  figure 
makes  18  farthings,  viz. 
^d\  fo  that  the  value  is 
5/  dfd\  the  fame  as  in 
page  298. 


Example   2. 

What  is  the  value   of 
.928125^  ? 

The  9  doubled  is  18/, 
and  the  2  next  figures  viz. 
28,  abating  1  (as  they  are 
more  than  25)  make  6d\ 
therefore  the  value  is  1 8/ 
6d  I  the  fame  as  in  page 
298. 

Example  3. 

What  is  the  value  of 
846£  ?-The8  doubled  is 
16/,  and  46  farthings  a* 
bating  2  are  n</,   there- 
fore the  value  is  i6j  \\i 


Atxmfing  Que (lions. 

Queftion   1. 

In  the  2d  book  of  Samuel  Chag  14.  we  read  that 
Abfalom  cut  off  the  hair  of  his  head  every  year,  and 
that  it  weighed  200  half  ounce  Shekels.  What  was 
the  weight  in  pounds  and  decimal  parts  of  a  pound. 

Firfl  200  Shekels  or  half  ounces  z=  100  ounces 
Then  f  2)  100 

i6<j 

18)  jo 

Anfwer  6.2  j  =  61b. \ 


Queftion 
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Queftion  £.. 

"GoliaFs  great  gigantic   fize, 

Six  cubits  *  and  a  fpan,  f 
He  led  his  hoft  with  glaring  eyes 

Cry'ng  chufe  me  out  the  man, 
Who  dares  in  fmgle  combat  fight 

Me,— let  him  try  his  ikill, 
For  I   defy  feach   jt/r  elite, 

His  ftrength  be  what  it  will. 
-With  glitt'ring  helmet  on  his  head, 

Well  arm'd  with  Coat  of  Mail, 
Which  juft  five  thoufand  Shekels  i'weiVh'd 

His  threats  ran£  thro'   the  vale,  * 

A  brazen  target'  tm  his  breaft, 

Like  pofts  §  his  legs  did  feem. 
And  his  huge  fpear  among  the  reft, 

Was  like  a  weaver's  beam, 
Whofe  head  when  weighed  true  we  find 

Six   hundred   Shekels  more, 
Enough  to  daunt  young  David's  mind, 

Then    Tyro   pray   explore, 
This  Bravo  !— This  Pmiftinis  height 

In  Britijb  meafure   true, 
And  likewife  tell  his  Coat's  true  weight 

In  pounds— and  Spear's  head  too. 


butb?o't.1  fo0t*9-888  *nches  ^cording  to  Dr.  Ar* 
t  Haifa  cubit. 

X  Of  i  an  ounce  Avofrdupoife.  • 
§  Alluding  to  the  £reav«s  of  brafs  upon  hit  legs. 

C  c 
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21*888  inches  in  one  cubit 

6.5  number  of  cubits  Then  by  pro- 

■■     ■   ■  ■  ceeding  as  in  the 

109440  Jaft  queftion    the 

131328  5000  Shekels  (or 

-  half   ounces)    the 

12)  142.272^                   finches  weight  of  his  coat, 

.        I                   I  -  will  be  found  to  be 

3)  11.856  I  height  in  <  feet  i$6lb.  \  —   iC. 
■    I.     I                    I  1  qr,    16  lb.   4  oz. 
3.952  J                   I  yards  and  the  600  She- 
__  kels  (or  half  oun- 
ces) the  weight  ofbu  Spear's  head  i8/£.  \ 

Queftion  3. 

Og  king  of  Bajban — fcripture  fays 

His   Iron   bedfteads  were 
In  length  nine  cubits,  and  the  breadth 

Was  four — it   does  appear, 
The  length  and  breadth  I  pray  unfold, 
*  In  Britijh  meafure  true, 
*  And  area  of  this  Gent's  bed, 

All  this   with   eaie  you'll  do. 

multiplied  into   1.824  foot  (the  length  of  a  cuhit) 

produces  16.416J  v  C  1th.   Jrfthe  bedfteadsin  fcct> 

and  7.296J  •a  I  bth.  J 

Then  (according  to  the  rule  at  the  bottom  of  page 

,80  for  finding  the  area  of  a  rectangular  figure)  16.416 

multiplied  by  7.296  produces  1 19.771136  the  area 

in  feet,  which  divided  by  9  (the  fquare  feet  in  a  fquare 

yard)  quotes  13.3  +  the  area  in  yards. 

The 
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■MMHhi^Hki 


The  RULE  of  THREE  in  Decimals, 


I 


RULE. 
N    Decimals  the  Rule  of  Three* 
As  Integers  mufl  worked  be, 
Your  vulgar  fractions  turned  fair 
To  Decimals, — then  next  .prepare, 
To  ftate  and  work  as  taught  before, 
And  you'll  the  anfwer  fooa  explore*.    • 

v  Example  i. 

When  two  eighths  of  a  pound  coft  three  fourths  of  a 

(hilling, 
The  price  of  four  fifths,  you  may  find  if  you're  willing, 

lb.         /,  lb. 

'Then  as  .25  ;  .75   ::   .8 
.25  .8 

.8  .2$}  .600  (3.  4 

50  1* 

100       4V8 
soo         4 


ft*      -\ 


T 

4- 

T 


*•* 


Anfwer  2/  4</|; 

Example  2. 

In  a  rich  copptr  mine  we  find. 

Three  fifths  was  Jacob's  (hare, 
Who  fold  to  bonny  Kate  fo  kinoV 

Three  fourths  it  does  appear ; 
For  feventeen  hundred  and  ten  pound, 

Of  this  his  right  thereto, 
What  was  his  fhare  *  I  pray  expound,      *  Tntereft 

Come  Tyro  tell  me  true.  in  the  mine.) 

C  c  x  FirJT 
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Firfl  %  of  \  =  ^  —  .4;  being  that  part  of  t£* 
tvboU  which  he  fold  for  £1710. 

Then  If  .45    :    1710    ::    .75  =  \ 

•75 


C 


8550 
11970 

5)       I282.50 


9)      2565.0 

From      £28501   §  w   r  original     ^ 
Take         1 7 10  1  g3  I, alienated    U^ 

Rem.        1 1 40  J  *6      •(^prcfcnt      J 

Or  divide  ^710  by  .45  and  the  quotient  will' be 
£380©  the  value  of  the  whole  mine,  from  ^  of  which 
viz.  £2850  deduct /17 10  and  the  remainder  will  be 
/1140  the  value  of  his  prefent  (hare,  the  fame  as 
above. 

Example  3. 

Suppofe  12  men  mow  down  a  field  of  grafs  in  5  ^ 
days,  how  many  men  (at  the  fame  rate  of  working) 
will  mow  down  the' fame  in  3  days? 

days    men  days 
Reciprocally  as  $  I  ~  5*15  *  12  ::.  3  * 

12 


■  iii 


3)  69 
Anfwer  23  men 

The 
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The  Rule  ofThrte  in  decimal*  (refpeft  being  had 
to  the  pointing)  being  exa&ly  the  fame  as  that  in'  In- 
tegers, wherein  I  have  given  fuch  variety  of  examples 
makes  it  quite  unneceuary  to  give  any  more  in  the 
Rule  of  Three  in  this  place,  fo  fhall  now  give  a  few 
examples  in  the  rule  of  Praftice  by  decimals,  and  them* 
proceed  to  treat  of  the  Square  and  Cube  Rootr. 


PRACTICE  ik  DECIMALS* 

INGENIOUS  Tvro  here  you  feer 
How   ufeful   decimals   muft  be, 
To  all  who  are  concerh'd  in  trade, 
AM  tradefmen  fure.  might  crave  their  aidr 
Who  wou'd  with  method  quick  and  fair, 
Keep  their  accompt-books  juft  and  clear. 

Examples. 


2  6 


$16783  yards  at  $ 


ifa 


5' 


3 

% 


71 


ft 


715 


847.875 


U 
P. 


14.1312$ 

Anfw.  jf  14  a/ 


td 
26 


ld\ 


si 


4 


J746A.  at  J 


s  di  6 


\c\ 


17.956  J  *  I-  I 

Anfw.  £17  19/  \d\ 


Cc3 


j*  /? 


Tali 


774  at  ii 

6.45 
.806  I  3 


7-437? 
Anfw.  £*?  8/  9*' 


•MMT 


B<>6 


Vraftice  in  Decimah. 
Examples. 


24 


X 


^586.5  (  =  j86*)ati 
id.  $ 


26 

d 
Si 


i 


t 


6d 


3 

* 


I 

4"jS 


J 


7-3312 
.6IO9 

6.72O3 


Anfw.  £6  14/  $d\ 


785.75  (=  785  |) 

■        at  3*/" 

/  d 

98.2187  ^3  J  26 

12.2773 J  &•  I3l 
Anfw.  /*i2  5/  6^i 


678  at  6d% 


V 


d 

1 


x 


1 
4 


5' 

10 


1/ 

l 

1* 


sd 

1  3 


I 


i 


876  at  \oi 


219  price  at  5* 

36.5  =  £$6  lor 
Tso978'at  J3//f 


8 


I9.O687 


X 
4 


1*6.25  (=  i^6i) 
at  i$</ 

9.76*6]  e«  1    3 
Anfw.  £9  15x3^ 


39.0625 


Anfw.  £19  1/  tf\\Y*f9*  at-  »*** 


71 


75:4  at  7^t 
188.5      |8|s/-J 


u 

p*l 


23.5625,    ,     ,  .„ 

Anfw.  £23  n/.  3d 


1 


*mm 


i 


66.25     1     «j 


57.969 


P. 


"1  8 

-2* 


••i 


Anfw.  £sj  19/4/i 
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Examples. 

iVi57-*S  (=   U7  t) 

129  at£i  ip  4,f 

-                  at  21  2d 

i"         £  '  rf 

TT 

'5-72S  I  „   (V-* 

129 

i    —  — 

1-310  f  c\~3 

34 

64. J 

B 

-  10  — 

17-035  J   °*  U  ? 

21-  S 

S 

-     3  4, 

! 

£*\s 

I    U    4 

£ii-*9tti  Anfw. 

874-S  =  (87-)t)at 

C.  qrr.  R>. 

<w  8d 

249  3   i»i»ts£'3 

if. 4J  pr.  at  21 

3 

2/  8rf  £«■  C.     See 
thiseiample  In  page 

225.     This  weight 
reduced    {by    Ca/? 

26a-3s"i  „  r**- 

29-15  L«  J-  » 

1  ^k   295.)     wi±l 

1  i,}  — 

itand  thus 

291.J    1*16  8 

|349-S437i 

Anfwer    £291  io> 
Or  thus 

/■  j  J 

7.49-53'2S  at-3  -- 

i 

874-5 

81    i 

24.984375    -  2  - 

8.32812?    --8 

291.  J  =  /29I   IOJ 
Anfwer  as  before 

782.8437s.at  328 

O82 

6. 

io^i  A. 

Or  thus 
Multiply  the-  given  quantity  249.8437^  (according 
to  the  CMraAn  in/sp-  287)  by  3.133-333;  =  /  3 
2/  8^  (the  given  price)  and  the  produfl  »»*  the  an- 
fwer, will  he  £782.8437  the  fame  as  above.  So  that 
by  proceeding  according  to  any  of  thefe  methods,  the 
▼aloe  of  any  quantity  of  goods,  may  be  eafity  knofcn 
at  any  given  price.  And  now  before  I  conclude  tills- 
txttfhnt  rule,  it  ma/  aot  be.  amifi  to  oMervtto  the 
learner. 


jo8 
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learner,  that  if  the  given  price  be  a  compofite  num- 
ber, greater  than  12  and  an  aliquot  part  of  a  pound 
&c.  it  is  oftentimes  more  concife  to  divide  by  its  com- 
ponent parts,  as  may  be  feen  in  feveral  of  the  pre- 
ceding examples  in-  this  rule  viz. 
4 


Cm 

O 

«-• 
1-1 

cti 


60  "J 
O 
2 

8  > 

8     § 

*  6     « 

L  4J-S 


48o] 
320 

24      •  tf 


EXTRACTION  of  the  Square  Root. 

COME  Tyro  hafte,  your  fkill  exert, 
To  learn  this  Rule  pray  be  expert,* 
For  Evolution  points  out  fair 
How  roots  of  fquares  extracted  are, 
All  this  with  eafe  you'll  quickly  know,- 
By  th?  Table  and  the  Rule  below. 

Table. 


Fftoqfc      1  ij   2|  3[  4|  5\   6\  7|  31  d 
|Squares  |   ,[  4[ .  pMasla^l&tlSiE 


K    IT  L    E, 

YOU  R  periods  pointed  fair  and  true- 
Under  the  firft,  before,  put  you 
The  neareft  fquare  you  find  come  to't    - 
And>  fop  the  quotient  place  the  root, 


Theft; 
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Then  from  that  period  next  fubtraft 
Th*  aforefaid  fquare  to  be  exacl 
'  To  this  obferve  next  period's  brought 
The  quotient  doubled — next  is  fought 
What  times  that  quote  contain'd  will  be 
In  the  refolvend — Tyro  fee 
You  leave  your  units  place  quite  free. 
Becaufethat  place  your  fquare  fupplies^ 
As  th'  quoted  figure  multiplies, 
Subtracting  next  you  thus  go  on, 
Until  your  operation's  done, 
But  if  you  find  your  number  be 
A  furd— obferve  me  inftantly, 
Periods  of  cyphers  bring  thereto, 
For  decimals  work  nearly  true. 

Example   i. 
What  is  the  Square  Root  of  76176  ? 

76176  (276  Root  Explanation. 

4  The  number  being  ie 

parated  or  pointed  into* 
periods  of  2  figures  each,, 
then  the  neareft  fquare 
number  to  7  the  firft  pe- 
ripd  is  4  which  is  fet  un- 
der and  fubtratfed  thece- 

* from,  and  2  the  fquare^ 

root  of  4  is  placed  ia  the  quotient,  and  to  the  re-* 
mainder  3  the  next  period  61  is  brought  down  or  an- 
nexed which  makes  361  for  a  new  dividend  or  re- 
folvend, to  the  left  Hand  whereof  is  placed  4  viz. 
the  quotient  doubled  or  multiplied  by  2,  and  as  36 
(part  of  the  refolvend)  contains  4  (part  of  the  divifor) 
with  what  will  be  carried  to  the  product,  7  times,  7 
is  fet  in  the  quotient  and  to  the  right  hand  of  the 

diviioE 
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divifor  alfo,  making  it  47  which  being  multiplied  by 
7  the  prqdudr  329  is  fet  under  and  fubtracted    from* 
361  the  new  refolvend,  and  to  32  the  remainder,  76 
the  3d  and  lafl;  period  is  annexed  making -3276  for 
another  new  refolvend,  to  the  left  of  which  is  placed 
54  the  double  of  the  quotient  27,  then  as  54  is  con- 
tained  in  327  (part  of  the  new  refolvend)   6  times 
therefore  6  is  placed  in  the  quotient  and  Iikewife  to* 
the  right  of  the  divifor,   making  it  546  which  being 
multiplied  by  the  quotient  figure  6,  the  product  3276 
is  fet  under  the,  refolvend,  and  as  nothing  remain* 
the  work  is  finifhed  and  76176  found  to  be  a  fquSre 
number  aod  276  its  root-     Hence  it  ia  eafy  to 


OBSERVE 


That  every  Root  muft  confift  of  as  many  places  of 
figures  as  there  are  periods  in  the  given  number,  and 
will  be  Integers  or  Decimals  refpedtivel/  as  the  peri- 
ods are  fo,  from  which  they  are  found  or  to  which 
they  correfpond.  And  alfo  that  doubling  the  unit's 
figure  of  each  divifor  viz.  adding  thereto  its  unit's 
figure  produces  part  of  the  fucceeding  divifor  the  fame 
( and  is  full  as  expeditious)  as  the  before-mentioned 
method  of  doubling  the  quotient,  for  (in  this  example) 
27  doubled  makes  54  (part  of  the  1  aft  divifor)  and  fo 
does  the  fir  ft  divifor  47  when  added  to  7  its  unit's  figure. 

To  prove  the  fquare  root  is  only  to  multiply  the 
soot  by  itfelf  thus  276  X  276  =  76176  the  given  re- 
folvend in  this  example. 


Exa: 
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Example  2. 
Extract  the  fquare  root  of 


•  ■•    • 


29506624  (5432 
25  Root 


104}     450 
416 


1083)     3466 
3249 


10862)     21724 
21724 


Example  3. 
Extraft  the  fquare  root  of 


.0001522756  ('01234 
1  Root 

22)   52 
44 

243)    827 
729 

2464)       9856 
9856 


Example  4. 
Extract  the  fquare  root  of  5467.184. 


•  ■•      •    • 


5467.1840  (73-9404084  &c, 
49 


143)   567 
429 


Up 


I469)      I  38  l8 
13221 


x4784)  59740 
59136 


1478804)  6040000 
5915216 

147880808) 


1478  808 1 64) 


1247840000 
1 183046464 

64793536oo 
5915232656 

564I2O944 


In  the  given  num- 
ber of  this  example 
there  being  but  3 
decimals,  a  cipher 
was  annexed  to 
make  'em  up  an 
even  number,  in 
order  that  they 
might  be  divided 
into  periods  as  be- 
fore, and  when  a- 
ny  number  to  be 
extracted  is  (like 
this)  nof  a  fquare 
but  irrational,  pe- 
riods of  ciphers 
may  be  added  at 
pleafure, 
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pleafure,  and  the  further  yoti  proceed,  the  more  exact 
■will  the  root  be,  but  for  common  purpofes  4  places 
of  decimals  are  fufficient. 

But  when  the   root  is  to  be  extracted  to  a  great 
nuirfber  of  places,  the  work  may  be  much  abbreviated 
thus,  proceed  by  the  common  method  till  you  have 
-one  figure  more  than  "half  the  number  there  is  to  be 
in  the  root ;  then  divide  the  remainder  (according 
to  the  contraftion  in  divifion  of  decimals  page  -292) 
by  the  double  root  except  the  Vighthand  figure,  and 
•the  quotient  will  be  the  remaining-  part  of  the  root, 
as   in   this  example,  xhe  remainder  after  multiply- 
ing by  the  .^th  figure  In  the  root  is  124784   which 
being   divided   (agreeable   to   the   above-mentioned 
contraction)  by  147880  (the  correfponding  divifor  or 
double  of  the  root -except  the  right  hand  figure)  quotes 
084  &c.  the  remaining  part  of  the' root  as  in  the  pre- 
ceding page. 

Corollary. 

When  the  Square  Root  of  any  vulgar  fraction  it  re- 
quired— Take  the  Root  of  the  numerator  and  deno- 
minator if  the  fraction  be  a  complete  power,  thus  the 
Square  Root  of  |4  is  ■§.,  but  if  the  fraction  be  not  a 
complete  power,  then  reduce  it  to  a  decimal  and  pro- 
ceed as  herein  before  taught. 
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j  l*o  find  a  mean  proportional  between  any  two  give* 

!  numbers. 

I  RULE 

To  find  a  meain  proportional 
Of  any  numbersgreat  or  fmall 
The  fquare  root  of  their,  prodict  true 
Brings  out  an  anfwer  to  your  view. 

Queftion 
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Queftion  1. 
Find  a  mean  proportional  between  36  and  64. 

Firft  $6  X  64  =  2304  then  2304  (48  Anfwer* 

"16" 

88)  704 

"  "  704 
Proof  — - 

As  36:48:148:64*    o 

Queftion    2.    •  - 

.   If  th*  area  of  a  circle  .be 

As  in  the  margin  *  you  may  fee  #  33 124 

What  is  the  fide  then  of  a  fquare* 

Equal  in  area,  pray  declare. 
The  fquare  root  of  33124  ==  182  the  Anfwer. 

Queftion  %. 

To  humble  France,  fuppofea  Gen'ral  fent 
With  a  fine  army  o'er  the  continent, 
Whofe  number  juft  of  valiant  fighting  men, 
Is  forty  thoufand,  four  hundred  and  one, 
How  many  men  in  rank  and  fi\e  muft  be 
To  form  a  fquare  battalia  tell  to  me. 
The  fquare  root  of  4046 1  zz  201  the  Anfwer. 

Queftion  4. 

A  fet'of  true  Britons  all  jovial  and  free,  "* 

Were  drinking  full  bumpers  to  dear  Libert  v,  *Y 

Till  the  reckoning  came  to  the  fum  *  here  fubjoin'd  *J 

The  number  of  perfons,-hafte  Tyro  and  find,  M- 

Whofe  (hare  muft  be  equal,  this  tell  unto  me,  *-* 

No  doubt  but  Maecenas  will  fmile  upon  thee.  * 

Dd 
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£    s    d      farthings 
i    -   --J  =  961  (31  men  Anfwer 

9 

61)  61 
61 


men  farthings  man  d 
If  31   :  961   ::  1   :  7  \  each  man's  fhare. 

PROMISCUOUS  QUESTIONS. 

Queftion  1.  By  Mr.  R*h.  Wilfon,  Ladies  Diary  171 3. 

A  caftk  wail  there  was  wbofe  height  was  -found 

To  be  one  hundred  feet,  from  th'  top  to  th*  ground, 

Againft  the  wall,  a  ladder  flood  upright, 

Of  the  fame  length,  the  caftle  was  in  height. 

A  waggifh  fellow   did  die  ladder  Hide 

(The  bottorti  of  it)  ten  feet  from  the  fide* 

Now  1  would  know  how  far  the  top  did  fall, 

By  pulling  out  the  ladder  from  the  wall. 

*°°  I  fqnred  s  \  IOOO°  .    - 

IOJ     ^  J      100 

Difference  9900  the  fquare  root  where- 
of viz.  99.498+  feet,  is  the  height  of  the  wall  to  the 
top  of  the  ladder  after  it  was  pull'd  out,  which  being 
deduced  from  100  feet  the  whole  height  of  the  wall, 
leaves  .50a  viz.  a  little  more  than  half  a  foot,  die 
anfwer, 

Queftion 


.  • 
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Queftion  2.    By  Mr.  Majey.  Ladies  Diary ,  17 16. 

A  wealthy  Knight  in  Lincvlnjhire  re  fides, 
Whofe  fields  are  wafli'd  by  the  redundant  tides 
Of  Wit  ham's  cryftal  flream  ;   his  chiefeft  care 
Pomona  IHce  is  now  tft  blefs  the  year ; 
With  fruitful  produces  from  the  teeming  tree, 
For  none  more  vers'd  in  ruftic  cult*  than  he. 
Oblong  ia-  farm,  extended  from  his  hou&, 
He  did  a  closure  {or  his  garden  chuie    - 
•*With  chofen  walnut  plants,  he  fet  it  round 
At  once  to  (hade  his  walks  and  load/  the  ground, 
Succeeding  Summers,  whh  prolific  heat, 
Manur'd  the  infant  trees,  and  made  them  great. 
That  they  expand  their  tow'rmg  heads  in  air. 
And  ftore  of  barricaded  kernels  bear ; 
September  laft  the  Knight  his  man  employ'd. 
To  gather  all  the  nuts  his  trees  fupply'ch, 
The  man  returns  and  with  myfterious  phrafe 
Premeditated  to  his  matter  fays. 
Sir,  your  commands,  I  willingly  obey'd, 
And  as  I  wrought,  this  obfervation  made, 
On  evYy  tree  fo  many  boughs  are  found, 
As  there  are  trees  in  all  your  garden  found, 
Ntneof  thefe  trees  as  many  walnuts  bear, 
As  upon  all  the  trees  there  branches  are, 
If  that  you  multiply  this  fnm  by  three, 
You  in  the  product  all  the  nuts  may  fee.  (1187) 

What  5/>,  from,  this  account  I  humbly  crave 
Is  that  you  tell  hpw  many  trees  you  hare, 
The  Knight  unikiil'd  in  fuch  conceits  as  thofe, 
Took  up  the  nuts^.and  fmiling  off  he  goes; 
But  turning  fhort  again,  fays,  hark  you  Nat% 
Send  Mr.  Tapper's  correfpondents  that* 

D  d  a 
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3)  2187  .  , 

1  1 

Boughs  729  (27  trees  Anfwer 

4 

—  trees     nuts      trees    nuts 

47)  329'.    If  9  :*729'::  27  :  2187. 
329 


EXTRACTION    of   the  Cube  Root. 

A    Cube  (1  fay)  to  tell  you  true,     . 
Contains  length,  breadth,  and  thicknefs.too» 
A  Cubes  a  figure  you  may  .lee, 
^Derived   from  Geometry. 
How  to  extract  in  ev'ry  part, 
And  find  the  root    ■     pray  get  by  heart 
The  following  Table  which  you  view, 
And  Rule  I  h«re  prefent  to  .you, 

.        Table. 

jRoots     I  1  I  2  I  3  |T|  J  I  6  J  7  I  8  I  7 


I  Squares  J    I    |   4  |  9   |i6 
jCube?       J    1    I   8  {27   |6j 


2S  1 3*  |49  |*4  j8i    . 


25hi6^43l?t2|729{ 


RULE.  ! 


"  The  cube  of  your  firft  period  take, 

«'  And  of  its  root  a  quotient  make.** 

Subttacl  this  cube  and  what  you  find 

To  be  th«  diffVenee,  left  behind. 

To  that  bring  down  th*  next  period  true, 

Your  dividend  appears  in  view. 

A  true  divifor  next  to  find, 

Firft  to  the  quote,  a  cypher's  join'd, 

Then  call  ic  Rf  and  let  that  be, 

Firft  fquar'd,  then  multiply'd  by  three, 

Itfow 


»» 


r. 
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'  ':  Now  afk  tow*  ofcthfe  tiumb'er  tan 
Within  the  dividend  be  ta'en 
The  quote  eaJl  5,  then  by  it  you 
Muft  multiply  the  dfrifor  too, 
This  prbduft  you  muft  write  down  plain 
Undetf  the  dftkiend^-^agam 
Nexiccaflkfyly ^our-J^by  tbw,'  <   ■  • 

-  '  itad'tlut'  by  th'  ifyeuitebf  tf  muft  be 
J«vblv^d,  ipbt  &>«rn*  the  toot  t*  exprefs, 

'..:  Write  uridar  that  the  cube  of  «S. 
1   Thefe  fumi  being~added  up  and  penir*d, 
SubtratfthemTrom  your  dividend,  f 
To  what  remain*  tlx*  next  period's  brought, 
If  any  morfc,  orirbbis  are  fought;    -   ,   - 

What  is  the  Cube  ,Ropt  .of  .327^8  ? 

. .  g^fc  (gi  Root. 

27 


f  •      r    r         •       •     t      »  '    f  >   1  «  I 


30x30x3.  !=  2700)  5768  Dividend. 


?S={!: 


J.*  * .  •< 


(>?S 


<    A 


54oS  =  3oX3oX3~X:2=s#*x* 
360—  36x3  x^z=/?Xjx^* 

-*  8  =  2X  2  X  2~£3. 

5768  fubducend 


Explanation. 
The  neareftxrube  ta  32  the  firft  period  ia  ^j^wjiich 
is  fet  under  and  fubtra&ed-  therefrom,  and  3  the  root 
of  thefatd  cube  ts'phtccdin  the  quotient,  and  teethe 
remainder  5,  the  period  7^8  is  annexed  which  makes 
5768  for  a  dividend ^.then  a  cipher  is  joined  to  the 
quotient  figure  3  making  it  30-which  is  call'd  R,  and 
..  ".    :.I  rJ3  d   3  :  .  V  Exfla- 


1 
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being  fquared  and  tk*^4q*al^»uiti0lifcd  by  3  pro- 
duces 2700  for  a  diwfrr  w&ich  being  contained  twice 
in  the  dividend,;  2  is. placed  fa  the  quoticftta&d  called 
5  by  which  the  divifor  b»  nulhipfed  and  the  product 
5400  fet. under  the  diwcUudj  thsn  $  time*  £  =2  90  is 
multiplied  by  4,  the  fquare-af  £»A«idthfe  produit  360 
is  placed  under  th,*  54007,  and  Jaftty'f&jrtK*;Cjrte  of  £, 
is  placed  under,  aadflddod  tothfe  otfrtr  t^K)j  numbers 
under  the,  dividend,  and  the  {w&$i68  boifig  the  fame 
as  the  dividend  .and  hq.  mace  period* data  brought 
down  thtf  work  to  fintfted*  32768  found  to  be  a  cube 
number  and  3  a  its  cube  roo*,^To  prove  the  cube 
root  p  only  thrice  involving  the  root  into  itfelf  v/z. 
multiplying  the  root  by  ifc&l£  .and  that  product  or 
fquare  by  the  fame  root  again,  thus,  the  cube  of  32 
is  32  X  32  X  32  1^2761*  tire  green  refolvend  in  this 
example. 

Example  2.        * 

What  is  the  cube  root  of  342970624  i 

242970624  X624  root. 

'  V  -    . 

U4  X  35=  x ©80a)    26^70  dividend 

Aj^t  ^q  .    2I6jOO  =  R*  x  3  x&    - 

iri2  \      720  =  /e  x  3  x  5* 

* 

22328  fubducend 

it4  X'3  fc  1153200)    4*42624  sd  3<L  cttttdend 

Here  7?  )  ^  t  6m      ^faaSao  si  M>  X  2  x  J 
arid  S  J  ^  j  4  29760  3=  #  X  3  X  £> 

4642^24,  fubdweend 
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The  &$e  of;a  cubical  veflet  define, 
T*   contain  left  nor  more  than  lourf  gallon*  of  \«ne» 
A  gafhm  of  \iriire  being   2$i    folid  Inches 
^ffee   page  20)  > ' then  fotfr  gaHan>  *riuft  be  4  trmes 
ksmanyWz  ^"(^i  ^9;R6pt  fcr'iicfc  0f  the'' 

If  in  ■  ■*  PI  t1  p>  .  •   J 

you.  may  eb&rve 

■  .  .     •  ihftttho'  the  jfr/? 

1 7OI0Q  ^  AV//or  is  contain- 

§,«*  I22?0  ;  -T  ed  8' times  and  the 

^*v-^  542  i  '  ficmd,  4  times,  in 

•~*^               0    ,    "      ^;  vitends,  $eft  only 

«***        -     183673          i  vi     7 ^d  3  are  placed 

''  J  ■  ■'  ''  '■  ■ "'  in  the  quotient  or 

4  8i  4  7  b  B) ' J '  f  I J  2  yooo  ro^bcSaufe  rub* 

■     n-  __  ducends  prafcfrxMxi 

&  ft.^inn  i     "     -    **>*  8   and   4  , 


CN  <** 


&0&IQ0 


would  be '  t^y 


II  .    ,  ^iljb  i  mu^h  t>/a:  gpeatw 

1L  ."    "-       ;     *7  ;  iha*   the  l?vr-    - 


R*  co  "      -  -     1    '  ■  '.'■  :  dend&.-^7V  extra& 

|1     ...     *4943<7     ^atf^mt 

«        N"r0     Vn  oWtnreth«4Mree* 

2840!  87OO),  a*3 168 3000- -tfons  given  for  ex- 

^radtin^  the-Sqr, 


o 

CNCV 


■  ■■  *»!f«s».i.- sRaat 

!•_  ~     729  fleadof-theSqur. 

— (—  <r      Rifcfc. 


ft5«o 


^2558533419 
£«»'  274149581 


2*o 
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S  c  #  oli  v  m. 

.  Tht  foregoing  .  jpetjiod  of,e*tjrac#ng4the  cube  root 
being  very  practical  and  eafv  to  be  uuderftood,  I  (hall 
now  fhevr  how  to  perform  the  fanie J^y  eafy  di  vifioxw 
and  ai>  exfia^lionojf  t^^quar?  rQot.— — Suppofe  any 
number  at  pleafure  which  you  think  WB  come  pretty 
near  the  rdot,  but  lefs ;  divide  the*  refolvend  by  3 
times  the  fuppofed  number,  fronvfhe -quotient  deduct 
TV  of  the  fquare  of  the  fuppofed  root,  'and  to  the 
fquare  root  of  this  remainder  add  half  the  fuppofed 
root,  and  the  film  will  be  the  true  root. 


Example  i. 

What  is  the. cube  root 
qf  32768  N-rSeejthis  ex- 

an»ple./*i*'3i7.r 

Sup  pole  the  root  to  be 

30  which  multiplied  by  3 
produces  90' whereby  di- 
viding  32768   quotes 

3^4.08  &c. 


75 


.    f.    ; 
From  which 
dedu&  ^  of 
900  (tlje  fqr. 
©f  the  fuppo- 
fed root)  viz. 
and  the   r#-  ■  " ' 
maiafcr  is  _  ,m  289,08  &c. 

«-..:.•    .-    ..  ,*rh — - ^ 

::■      *   /1.    *5^£alf  the 
._,  —fuppo.  root. 

27)  *%9  .#2  Anfwer  the 
igo, .—  fame  as  in 


£xAl^PLE      2. 

I^hat  is  the  cube  root 
of  242970624  ? — See  ihis 
exatrfple  page  318. 

Siippofe  the  root  to  be 
4oo  which  multiplied  by 
3  produces- 1 8  90  by  which 
dividing  242970624 
/quotes       "        134983.(58 
froril  wrhich  } 
deduft.-,**  of  /    jooo6| ,"  * 
600  x  600  1  !' 

VIZ.  J'  — .— . 

Remainder       104983 .68 

V 104983-1    _  J  324 
-i).66aj'  ~"  Ispo"  . 


,     4.  _    Anfw.  624 
the  fatness  in  page  — — . 


The 
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The  extraction  of  Roots  of  higher  powers  being  of 
little  or  no  ufe  in  practical  arithmetic  I  (hall  therefore 
give  no  general  rule  for  their  extraction  bnt  only  juft 
obferve  to* the  learner  that  njoft  of  them  may  be 
wrought  by  obferving  what  Integer  numbers  multiply 'd 
together  will  producer  the  index  of  the  required  Root 
and  making  fuch  extractions  as  are  denominated  by 
thofe  numbers  thus,  2  the  index  of  the  Square  Root 
multiplied  by  2  produces  4  the  index  of  the  btquadrate 
Root  therefore  for  that  Root  extract  twice  the  Square 
Root,  for  the  fixth  Root 

hecaufe  the  Indices  of  thofe*  Roots  viz  2  and  3  mul- 
tiplied together  make  6  the  Index  of  the  required 
Root,  fo  for  the.  eighth  Root  extract  thrice  the 
fquare  Root,  the  cube  or  third  power  of  2  (the  Index 
of  the  fquare*  Root),  being  8»  and.  for  the  ninth  Root 
^xtracl  twice,  the  cube  Rootbeeaufe,  3  its  Index  raifed 
Xo  the  fecohd  power  yip.  raujtfplied  by^j  produces  9 
.  the  Index  of  tie  Root  required,,  and  fo  on  as  far  as 
you  pleafe. 

I  mall  now  give  a-fe\v  queftibns  to  fhew  the  ufe  of 
the  Cube  Root  in  fome  few  particulars  and  then  pro- 
ceed to  treat  'otSitfpte  and  Compound  Intereft. 


<  r 


The 


(   3"    ) 
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The  Usu   of  the   CUBE  ROOT. 

Queftiou  x« 

Find  two  mean  proportionals  between  two  extremes 
5  and  135- 

5)  l3S  (27.  whofe  cube  Root  is    3 

5  the  lefs  extern  e. 
Proof  — 

As  5  :  15  ;:  44  :  135         is  Ws  meaa. 

: . .    ..;  .  3 

45  grater  mean. 


..  Here  the  greater  extreme  is  divided  by  the  left, 
and  the  cube  Root  of  that  quotient  multiplied  by  the 
feft  extreme,  gives  the  left  mean  which  multiplied  by 
the  faid  cube  Root  gives  the  greater  mean,  as  above. 

Queflion  2% 
Sawney  a  youth,  with  an  accompli&'d  air, 
Long  courted  Meggy,  delicate  and  fair, 
To  gain  her  friendfhip  ev'ry  art  efTays, 
To  meet  her  kindnefs  tries  a  thoufand  ways, 
A  glob'lar  filver  fnufF-box  Sawney  buys, 
And  gives  his  Moggy  with  unfeigned  fighs, 
?••  •  -Which  coft  a  guinea  as  it  does  appear, 
Three  inches  juft  was  the  diameter, 
Now  Sawney  thinks  the  box  was  rather  fmall, 
Soon  the  filver  fmith  again  does  call 
To  change  the  box-— an  inch  and  quarter  more 
Was  the  diameter  than  that  before. 
Now  Tyro  tell  me  what  the  fnuff  box  coft, 
And  then  of  your  expertnefc  you  may  boaft. 

Firfi 
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And  4-*5  J  I  2d  J   bed  18^76.7656/  a 

Then  as  all  like  foiids  are  in  triple  proportion  to 
their  homologous  fides, diameters,  lines  &c.  the  pro- 
portion is. 

CD       /         /  CD 

As  2  7  :  21  =  1.05   ::  76.7656 

1.05 

3838280 
.      7676560 


3)  80.60388 
27  " 


f  3)80.1 
19)26.1 


9)  26.86796 

£ .  '   d 

Anfwer       £  2.98532  =:  2  19  8  ? 

Queftion  3. 

A  Farmer  lent  his  neighbour  Gay, 

To  .ferve  him  in  '  his  need  ; 
Juft  fixteen  feet  of  good  old  hay, 

In  length,  breadth,  depth  indeed. 
The  neighbour  brings  him  twice  we  find, 

Eight  feet  *  it  was  no  more, 
What  was  the  diff 'rence  left  behind, 

Come   Tyro  now  explore  ? 


16  X  16  X  16  =^4096"! 
8x8x8X2  =  1024  J 

.  — -  i     folid  feet 
Anfwer  3072  J 


'borrow'd 
repaid 

unpaid 

PROMIS- 


•  In  length  breadth  and  depth  each  time. 
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PROMISCUOUS    QUESTIONS. 
Qpcftion    1.    By  Mr.  Hill. 

If  a  Ship  of  100  tuns  be  44  feet  long  at  the  keeJ, 
of  what  length  (hall  th,e  keel  of  that  Ship,  be,  whofe 
burthen  is  220  tuns  ? 

Firfl  44  X  44  X  44  X  220  =  18740480  which  be- 
ing divided  by  100  quotes  18 7404.8  the  cube  root 
whereof  is  57.22592  feet  the  aniwer. 
Queftion  2.  By  Mr.  J.  Fifi  of  Crvwl,  Martin's  Mifc. 
What  dimenfions  muft  I  give  to  a  joiner,  to  make  a 
cubical  Box  that  will  hold  2000_ Oranges  of  2  y  Inches 
diameter  each,  fuppofing  the  Oranges  Globular, 
keeping  that  form,  and  laid  in  rows  exadtly  at  the  top 
of  each  other. 

Solution. 

Firfl  2.5  x  2.5  X  2.5  =r  15-625  the  folidityofone 
cube  which  being  multiplied  by  the  number  of  oranges 
produces  3 1250  the  lbiidity  of  the  2000  cubes,  or  that 
of  the  box. 

3  Inches 

Then  ^31250  zz  $i.$fere  the  fide  of  the  box. 


SIMPLE    INTEREST. 

Q^T RO  advance  !  with  (kill  prepare, 

To   calculate  your  lnt'reft  fair; 
And  find  the  gain,  per  cent*  per  annum. 
Of  fums  lent  out  by  Aunt  or  Gr annum. 
By  Simple  Int'refl  you  will  find, 
Much  knowledge  to  enlarge  the  mind. 
The  Principal  and   Infrejl  count, 
The  Aim  of  both  makes  the  Amount. 


By 
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By  Simple  Int'tejl  we  ftfall  (hew  s 

How  tcy  make  calculations  true,  L 

In  Faffragey  Brokage,  and  Infutanet r  teoj.  f 
And  purchafing  Stocks,  as- you  will  find, 
In  th'  pag£&  hereunto  fubjein'd. 

RULE. 

To  find  the  Int'reft  for  *  year> 
To  multiply  you  muft  prepare 
The  principal  by  th'  rate  that's  given 
The  fum  pier  Cent,  be't  odd  or  even  •    # 
Then  laftly  by  one  hundrvd  you        ' 
Before  divide  tfc*  product  true, 
The  anfwer  will  appear  in  view. 
If  JntVefl;  for  mdre  years  than  one 
Shou'd  be  reqtrir'd  'tis  quickly  done* 
The  firft  year's  Int'reft  multiply 
By  th'whole*  **the  anfwer  you'll  defcry 
For  part  or  parts,  the  fum  fobtain, 
Take  parts  thereof,  of  one  year's  gain: 
And  if  for  months,  the  Int'reft  you 
Require:— ebferve  this  maxim  true 
In  alqubt  parts*  the  nionths  divide! 
The  anfwer  maj  be  foon  efpy'd. 
And  if  for  weeks,  be  more  or  lefs 
Which  al'quot  parts,  will  not  exprefs  • 
The  number  muitfpli'd  muft  be 
By  th'  Intereft  of  a' year— you'll  fee 
If  you  .divide  by  fifty  two,     - 
The  quotient  will  your  anfwer  fhew. 
For  days,— obferve  to  multiply 
By  otfe  year's  Int'reft  you'll  defcry  - 
An  anfwer— when  you  1  aft  dividfe 
By  th*  days,  that's  in  one  year  befide. 


Number  of  years. 
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Simple  Intereft. 


Example    i. 

What  is  the  Intereft  of  300  Guineas  for  a  year, 
at  A  t*r  Cent  f 

£       £        £ 

S  11  315  —  300   Guineas 


As  100 


£15 


s 

15 


2d.  By  Praftice. 
Anfwer  £i§  15/ 


The  above  example  is  worked 
by  3  different  methods,  to  fhew 
the  concifenefs  of  each.-— The  ra- 
tio or  rate  of  £1  for  a  year  at  the 
given  rate  is  thus   found.      As 

fxoo  :  £s  r.'li  :  £>o$  and 

fo  may  any  other  ratio  be  found 
as  in  the  annexed  table. 


Note*  The  dividing 
by  100  in  this  and  the 
75         following    examples 
20         (where  needful)  is per- 

—  formed  by  cutting  off 
o  the  figures  with  a 

—  ftraight  line.     See  the 
r eafon  page  291. 

3d.  By  Decimals 

1       •  , 

315  principal 
.05  ratio 

Anfw.  15.75=1/15  15/ 

Table 


Rate           Ratio 

3  1 

f.o3 

3i 

.035 

3i 

.0375 

4      1 

\  =  \  *°4 

4i 

.0425 

4t 

.045 

i     J 

1 .05 

Note.  Lawful  Intereft  is  £ 5  per  cent,  per  annum* 
that  is  £s  for  the  ufc  or  Intereft  of  £  100  for  a  year 
or  12  months. 

EXAMfLE 


Simple  Intereft. 
Example  2. 

At  Simple  Intereft  tell  me  plain, 
What  fourteen  thoufand  pound  wiH  gain  ; 
At  three  pound  ten  per  cent,  per  annum t 
For  feven  years  to  pleafe  a  Grannum, 


3*7 


£ 

i)  14000 

3* 

42000 
7000 

490  Int.  for  1  yr 
7  No.  of  yrs. 


Anfw.  3430 


By  Deci ma  Is. 

14000  principal 
.035  ratio 


70000 
42000 


490  Int.  for  1  yr. 
7  No.  of  yrs. 

/3430  Anfwer 


Example  3. 

What  is  the  Intereft  of  £206  12s  for  4  £  years; 
at  £5  i  per  cent,  per  annum  ? 

£,  .£    ' 

*     £    * 


i°|A|  10    6    7 
1    -    7* 


II 


7       2JJ« 


4  i  No.  of  years 


-  IO[l 

J     10J  I 


45     8  11 

2 


Anfwer  £/fi 


8  11    1  t  f4   years 
5    8iJ  *  U|  years. 


E  e  2 


Exa/i- 


1 
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Simple  IntereJL 


Example  4. 


What  will  £%  42  amount 
to  in  10  .months  *££sptr 
Cent,  per  Annum, 

6  mo.  I  t     r  ■ 

17  2/ In,  for  iyr. 


4&P 

To 

Add 


Example  5. 
What  is  the  amount  of 
,'400  for    13   W£gks,  at 
A^perCtnt  .per  Annum? 

£ 

400 

4* 


TK.toi4  "s/»3  lIO/s 

Add    342    —  -theprinci. 
£356     1  Anf^. 


1600 

300 


To       4  *ft*Z5  J 

Add   #PQ   -rf  <*  ]princip. 


is  J  '3* 


in.  £404  15 


am^unj: 


Example   6. 

What  is  the  Inter  eft  of  £&  y  8  d  for  3  years  and 
7  months,  at  £4  51  /*r  £V///.  /Vr  Annum  t 

i)  68  5  8  £  * 

4i  =  45 


273  2  8 
17  1  5 

/2J90  4  * 


si8 
1/- 


1 

7 


*  2  18    -|  Int.  for  1  yr. 
3 


20 

04 

12 

49 

96 


6  aw.UI  8  14    -J 
4  10 


3  years 
6  months 
1  month 


MMWMMBMVM  »■■— ^— — — — * 
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$*mp&  Intertjt.  s     $£9 

-      Example  7. 

What  will  £700  1  Si  amount  to  in  30  foefcs  at 
£+i  ps*  Cent,  pet  Annum  ? 

jC         £    ' 

500. 1$  ±z  ^00  15 
.045  featio 

3503^5 
28030O 


Imdimmt 


31*5337$    Intfercftfor  1  year* 

1L-.        •       *    ' 


$1)946.0125  (18.1925  =  i8    3  IO 

—         ■  Principal     700  15    - 
.  Anfwer  /718  18  10 

Example  8. 

From  January  th'  tenth,  iri  a  B'tffextlh  Yea* , 
To  December  the  eighteenth,  Ipfay  make appeal 
What  th'  Amount  of  fo  hundred  bright  Guineas  will  btf 
At  four  and  a  half  /**•  CV«f.  *  tell  unto  me  I 
£        Guiri* 

630  Tt  iao  Principal  Ntft.  This  quef- 

.04$  Ratio  tion  or  amy  other 

—  of  the  kind  may  be 

3 1 50  eafity  ^nfwefred  by 

2520  •  the  help  of  the  de- 

■  cimal  table  m  the 


28.35  Int.  fot  1  year  following /*£*• 

343  Days 


ssoi 
1 1340 

8505  /         £  *  •& 

365) 972405  (2^.6412  =  26  12  9|1         fine. 

6;o J>  the  J  Prm. 

Anfwer  £  656  12  9^]         J*  Amount 

'    ■■    -•  ■    -  *' ■  *-  •■-   •    •'  »  •''•      

*  Per  Annum* 
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Or  by  the  help  of  the 
annext  table,  thus 

The  tabular  number— 
•00012328767  multiplied 
by  £  630  the  principal,  and 
that  product  by  343  the 
number  of  days,  produces 
/26.6412  &c.  ==  26  / 
12  s  <)d\  the  intereft  the 
fame  as  in  page  329. 


Table. 


Rate 
per  Cent. 

£ 

3   = 

3t  - 

4  = 
4i  = 

5  = 

Si  = 

6  = 


Int.  of/ 1 
for  a  Day 

£ 

.OOOO8219178 

.OOOO9589O4I 

.OOOIO958904 

.O6OI2328767 

.0001369863 

.OOOI5068493 

.OOO16438356 


Example  9.  For  the  Ladies. 

Old  Jerry,  had  a  daughter  gay, 

Whofe  wit  and  charms  might  vie, 
With  Flora ,  goddefs  of  the  May, 

Or  blooming  Margery. 
Young  Hodge*  a  jocund  country  fwain, 

When  tripping  thro*  the  grove, 
Oft  figh'd,  and  wifh'd  this  maid  to  gain, 

His  thoughts  were  built  on  love. 
At  length  he  gain'd  the  maid's  confent, 

To  irifit  Hymens  fhrine, 
And  to  the  Church  they  ftraightway  went, 

Where  love  and  friendfhip  join* 
Old  Jerry,  (like  a  father)  kind, 

Gave  to  them  as  appears, 
A  (urn,  at  int'reft  as  we  find. 

Had  been  for  feven  years 
And  threefcore  days  as  writings  mew, 
s  The  fum  five  hundred  pound ;     . 
When  firft  ptrtput,  believe  it 'true, 

(Here  kindnefs  did  abound.) 
At  fimple  int'reft  Ladies  find, 

Th'  amount  of  this  their  ftore, 
Which  pleas' d  the  happy  pair  fo  kind, 

At  five  per  Cent*  #  explore,        *  per  Annum* 


Simple  Inter e/l* 
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RULE 


Firji  500  X  rf>5  = 
£2$  the  Int.  for  1  year 
which  being  multipli- 
ed by  7  the  numbed  of 
years,  produces 

Dys     £     Dys 
As  365:25  .:6o 
60 


£      s    d 
175 


) 


(\ 


7  years 


1  w 


365)  1500  (4. 1095  &C.  =  4     2  2\ 


u 


7*^«»  to  179     2 
Add    500  — 


2i 


Anfw.  679    2     2^ 


60  days 


/7ys5c6odys 
Principal 


V 


Amount 


Or,  the  Intereft  for  the  60  days  may  be  found  by 
the  help  of  the  Table  in  page  330  chus  .0001369863 
the  tabular  number  at  £  5 per  Cent,  multiplied  by  60 
and  that  product  by  /500  the  principal,  produces 
/4.1095&C  =:/4  2/  id \  the  Intereft  for  the  60 
days,  the  fame  as  above. 

Corollaries. 

Cor.  1.  When  the  intereft,  rate,  and  time,  are 
given  to  find  the  principal. — Divide  the  mtereft,  by  the 
product  of  the  ratio  and  time,  the  quote  is  jhe  prin- 
cipal. 

Cor.  2.  When  the  amount,  rate,  and  time/  are 
given  to  find  the  principal. —  To  the  product  of  the 
raito  and  time  add  unity,  by  which  fum  divide  the 
amount,  the  quote  is  the  principal 

Cor.  3.  When  /^principal, .intereft,  and  rate, are 
given  to  find  the  time. — Divide  the  intereft  by  the  pro- 
duct of  the  principal  and  ratio,  the  quote  is  the  time. 

-  Cat, 


1 


2  £2  Simple  Intereft: 

Cor.  4.  When  /^principal,  intereft,  an  J  time ,  are 
given  to  find  tbev9itt9per  Cent. — Divide  the  intereft  by 
the  product  of  the  principal  and  time,  the  quote  b  the 
ratio. 

Example  10. 

What  principal  put  out  to  intereft  for  4  £  years 
will  gain  ^.58  14*  6d  at  £4  per  Cent,  per  Antiumt 
ByCor.i.    Page  331.      £         £     s    J 

Time  4.5  f.2)  58.725=58  14  6the  Intereft 

Ratio  .04 


.4 


9)  293-625 

7 £    ' 

Prod.  .18        Anfw.    £326.2$  =  326  5 

Example  ii. 

To  pay  a  debt  of  forty  pouad, 
Which  three  years  hence  is  due, 

What  prefent  money  pray  expound, 
At  five  per  Cent,  will*  do  ? 

By  Cor.  2.  la  the  preceding  page. 
.65 

3 
—  £  /    d 

Product  of  1  1.15)  40,0(34.7926=34  15  ii  Anfw. 
rate  and  time  >         ■  "  '■  ■ 

ghs.  unity      J 

ExAMPJLB    12. 

In  what  time  will  £  500  gain  £120  tit  £6  per  Cent. 

j  **r  Annunt? 

Br  Cor.  3.  In   the  precedwg  £«£*. 

Principal  500  jfo] [  iafjd-  Inteieft 

I  Ratio         .06  — — 

*— —       A&fotr     4  years 

Product  jo. 


|M» 


Exam 
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Example  13- 

In  what  time  will  two  hunted  Mo  forts  raHe, 
(  At  fimple  int'reft,)  tell  me  if  #pu  pleade* 

A  ftock  of  juft  four  hundred  Ports  define, 
At  three  per£ettf.  in  royal  Britljh  coin. 

I    t  £ 

Firft  400  Ports  I    \\  i6\      .         /72c\     /St.  or  Am; 
and  2fOO  Moids.f  at\i     7/    "  \2 70 1  v  jPrincifcal 

Remains  450/     Untereft 


Principal  270 


Then  by  Cor.  3.  /**£*  331. 

£  £ 


Product   8.1 


r  9)  450  Intereft 


Ratio     .03      ^ 


•9)   50 


Anfw.  55-5T5  &c« 


—     IT  5 


=  5  si  yr«- 


ExAMPLE    14. 

4t  what  rate  ^/r  0*A  will  £2x6  *Cf  gai»  £43  & 
It  4  years. 

By  €*r*  4.  lathe  pre  ceding /<?£«% 

Principal  ai^.f  . 
Time  4 

■ *    £        £ 

Produ&       86$.)43-3°(4°$   Ratio 

43  ?o  r 


Exam- 
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Simple  Intereft. 
Example  15. 


M  what  rate  per  Cent,  will  £643  2/  6</  amount  tft 
£7<>7  16/  6^i  in  5  years. 


1^.  From  787.828125 
DcduS       643.125 

Remains  '144,703125 


>  =  ^ 


£  s  i 

787  16  6% 
643  12  6 


.  Then  by  Cor.  4  Page  332, 
Principal  643.125 


Time 


'-  £ 


Ratio 


Produfl    32i5.625)i44.703i25(.o4*     Anfw.  £4  10* 


Sc  tfoLlUM. 

Having  given  variety  of  examples  to  fbew  the  inge- 
nious learner  how  to  proceed  with  Simple  Intereft,  I 
fhall  now  add  a  few  examples  concerning^  Fa&orage>  or 
Commtffion,  Brokage,  Infurancetand  purchafing  Stocks, 
and  then  proceed  to  Compound  Intereft  9  or  Intereft 
upon  Intereft. 

Factorage-,  Provijion*  or  Commiffiont  is  an  allowance 
that  is  generally  made  to  agents,  or  factors  beyond 
Sea,  for.  buying  or  felling  of  goods,  «t  a  given  or  cer- 
tain rate  per  Cent,  according  to  the  cuftom  of  the 
country  the  fa&or,  or  merchant  refides  in. 

Brokage,  is  an  allowance  made  to  brokers,  or  any 
perfon  who  is  employed  to  aflift  others  in  buying,  or 
difpofmg  of  their  goods,  and  in  London  are  not  to  ad 
without  the  Lord-Major's  licence, 

lafura/tce, 
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lnfurance*  is  fecuritjr  given  by  perfons  who  oblige 
themfelves  to  anfwer  for. the  lofs  or  damage  of  lhipsf 
houfes,  goods  &c.  by  iforms,  pirates,  fire,  &c  in  confi- 
deration  of  a  premium  paid  down  toreftore  whatfoever 
value  the  premium  is  advanced  for  by  the  proprietors 
of  the  thing  injured. 

Stocks  are  the  public  funds  of  the  nation,  the 
fhares  whereof  are  transferable  from  one  perfon  to 
another,- and  occafion  that  extenfive  bufmefs  call- 
ed Stock -jobbing,  or  (as  Mr.  Hut  ton  in  his  School- 
mafters  Guide,  juftly  remarks)  the  word  kind  of 
Gaming. 

Example  16. 

What  is  the  commiffion  of  £649  id/  at  £3  \(er 
Cent  f     . 


£   s 
i)  649  1° 
3i 


1948  10 
162     7  6 


£» 


2S 


2d 


10  17  6 
20 

17 
12 

10 


Anfwer  £2 1  2/  2d 


Or  thus 

649.5 
•   -032  5 

32475 
12990 

19485 

£** 

Anf.  21.10875  =  21  2  2 

1  tlie  fame 

as  before.) 


Exam- 
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Example   17. 

What  is  the  brokage  tell  me  true 
Of  what  yon  in  the  margin  view,  * 
Allowing  fev'nty  pence*,  f  not  more, 
fhgtniotrs  Tyr*  this  con  o'er. 

f       '        '      ' 

rojoo 


/"iooo  1  or  6d 
f  per  Cent* 


10  6i 

12 


d  — 
26 

4 


5' 

16 


4 


10    - 


d 

I 


x  > 

7 


2    IO    - 

8'  4 


f 


—        An.£  2   18 


4i 


tD 

O 

u 
J* 

0) 


t 


-    5 


-    -1 


-t 


-    S  JO  J 


06 


Example    18. 

Suppofe  I  make  an  Infuranee  of  goods  Sec*  to  the 
value  of  /4960  at  4/  6i  per  Cent  per  Annum%  what 
doth  the  Infuranee  come  to  ? 

£ 

s     £     s      d  L*d 


49 

i 
12 


60 

20 

00 


T 


49  12 


9 
1 


18 
4 


-*    1  «   f  1     -    - 

-gil5  I-  -   6 


An.  /  11     3     2^J  "3 


5 


-    4     6J 


Example    19. 

Admit  an  E  aft*  India  Shi£  be  valued -at  £12768  15/ 
what  is  the  Infuranee,   fuJ>pofing  it  to  be  at  £15  | 
per  Cent  f 
Firjl £12768  i$/=£  12768^75,  and £15 |=  £15.375 

7"fo»  /  12768.75  multiplied  (according  to  the  r*/r- 

traMon  in  /^^  287)  by  15.375  produces  /  1963 19.5 

which  being  divided  by  100  viz.  the  decimal  point 

removed  2  figures  farther  to  the  left  hand    (fee  page 

291   quotes  £1963.195  =£1963  3/  io</£  the  An« 

fwer. 
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Example  %o. 

What  is  the  purchafe  of  /460  South  Sea  Stock, 
at  £  1 16  4/  /*r  Cent  ? 


4  =  II 460 
16 

7360 
92 


74 
10 

4 


s 
7 


5* 

20 

4 
12 

8" 


To      460    -    - 
Add  #    74  10    4  | 

Anfw.  534  10    4% 


Example    21. 

£      * 

What  is  the  purchafe' of  12768  1$ 
Bank  Annuities  at  ^84  ip*r  Cent  f    * 

The  given  rate  wanting  but  £  1$  4  of 
being  at  Par  or  GV/?/.  per  Cent,  therefore 


From  1  u/giv.fum  12768  15  —        • 
Dedt./-S\Anf.   tol       .  w 

exam.  19  /.  336  viz)  '9  3 


Rems.  £10805  11 


Promiscuous  Qjj  estions. 
Queftion    1.  by  Mr.  Clare. 

Lent  109  Guineas  at  £  4  /*r  £V/*/.  which  by  the 
1 8th  of  Auguft  1760,  was  raifed  by  the  intereft  to  fo 
ma  n^  Moid  ores  bating  2/  6d  pray  on  what  day  •did 
the  bond  bear  date  ? 

£    s       £ 

F/r/?i09  Guineas  I !i  14  9=114.45   the  Principal 

and  i09Moidores/"|t47  3  from  which  abate  2/  6d 
and  the  Amount  is  /147  -/  6d  from  which  deduct 
the  Principal,  and  the  remainder  will  be  £32  11/  6i 
=  fl2  915  l^c  Intereffi.' 

*  Ff  '         Then 


1 


33^  Simple  Intereft. 

Tien  by  Car.  3.  ^4gr  331. 

.04 
■     ■  Years 

4.578  )32. 575(7. 11555=7  years  and  42  days,  the 
thne  the  109  guineas  were  out  at  intereft,  and  which 
time  the  queftion  fays  expired  on  the  18th  Auguft, 
1760.' — Now  to  31  the  number  of  days  fn  the  prece- 
ding month  July*  add  the  18  days  in  Auguft>*B&  the 
fum  will  be  7  days  more  than  42,  whereby  it  is  plain 
that  the  bond  was  dated  jthjuly  17  53 ,  for  from  that 
time  to  7th  July  1760  are  7  years,  and  from  7th 
July  1760  to  18th  Augufi  following  are  42  days, 
which  together  make  7  years  and  42  days,  as  above. 

Queftion  2.  by  Mr.  James  Hardy. 

See  (that  excellent  treatife)  his  Elements,  or  Theory 

of  Arithmetic,.//^*  303, 

A  man  lent* his  friend  /750  for  one  year;  in  the 
mean  time  being  tn  want  of  cafh,  he  difpofed  of  fome 
South-Sea  Stock ;  upon  going  to  replace  it,  found  the 
market  had  rofe,  £0  that  he  was  a  loferof £ 27  14/  8//£ 
which  he  refolved  his  friend  mould  make  good  for 
the  ufe  of  the  money  lent  to  him:  It  is  required  to  find 
how  much  he  was  charged  per  Cent,  per  Annum  ? 

■■       £*  *       •  £      • 

Firfl  27  14  8  i  (the  Intereft)  =  27,-734375 
Then  by  Cor.  4.  page  332- 

£    S    d 
75°)27.734375(.036979l6RatIo=:3  J3  ll* 

the  Rate  required.  _  „  , 

COM- 
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COMPOUND    INTEREST. 

T? fiT IS   rule  compounded  does  appear, 

Becaufe  die  Int'reft  ev'ry  year 
Is  not  receiy'd—  but  added  to 
The  principal,   'till  more  is  due. 

Thi«  IntVeft  upon  IntVeft  we  *) 

May  truly  call — but  as  you  fee  ^ 

It  is  not  lawful  fo  to  Ifre.  J 

l  U   L   E, 

The  firft  year's  IntVeft  yyatqalk  findt 
In  which  the  principal  is  join'd 
Or  added  to,  the  fum  will  be, 
A  fecond  principal  you'll  fee  ; 
And  thus  you  muft  advance  on  ftill 
For  any  years,  "Ve  what  they  will,  , 
The  given  principal  fubtraft, 
From  th*  laft  amount  to  be  exact ; 
And  the  remainder  you  will  find, 
Will  give  the  IntVeft  to  your  mind. 


T  f  a  Exam- 
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Compound  Inter  eft. 
Example  i. 


What  is  the  Compound  Intereft  of  £268  forborn 
3  years  at  £sper  Cent,  per  Annum  f 

Or  thus 

£  £ 

S  =  T^)  268     {Rjprin. 

13,4  J  ^5  \  Intereft 


268 

I.OC 


1340 
2680 

.MMMaa* 

281*4  firft 
1.05 


1 40  70 
28140 


P3 

S3 

C 

e 


295.47  feed.    ^  « 
1.05 


J4773S 
295470 


CO 

i- 


2V)  281.4     }  P,f  prin. 
14.07  S'SUnt. 

Splint 


*\>)  295-47 
M-7235 


From  3 10. 243  S)      pmt. 

Dedt^: Jd.ej.ffP' 

Rem.  /*  42.2435 


I       llntr. 


■'S 


■#•• 


268.  principal  EXAMPLE    2. 

,  £  j   ^    I     What  b  the  Compound  In- 

42.2435  =  42  4  loJUereft  of  £794  12/  &i  forbom 

— , (Anfwer     1 4  years   at  £4  per  Cent,  per 

Annum  ? 
Fir/l  ^794  12/  6V  =  /794-^25-  Tken  794-625  X 
1.04  x'1.04  x.1.04  x  1.04  =1929-598  *«•  — 
/Q29  11/  u^i  the  amount,  from  which  deduct 
/794  12/  6^'the  principal,  and  there  will  remain 
/134  19/  $d\  the  Intereft. 

EX  AMP  LB 
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Example  J. 

_  What  U  the  compound  Intereft  of  £2  x 7  for  a  year, 
at  £5  /?r  0#/.  />*r  Annum,  fuppofing  the  Interelt 
payable  quarterly  ? 

ToTiTaj  f  ^1  •? !  J  «^Vr- 
Add  217-  J         I lft-  P™«P- 

2 19.7 125  pris.  far  ad.  quar% 

£)  10.985625 

To      2-74^4  K^5  Iat.>«(2d,(t: 
Add  219.7125  i  °  1  prin.('S/2d,/£ 


u  1  •« 

o 


222.4589  principal    V^^d,^ 
.05 


|)  11. 122945 


To       2.7807"] 
Add' 222.4589  I        I  prin.  l-S  I  3d,  J  5 

2 2 5. 2 396 J         [prin. J  ^  1 4th,  J  or* 


.05 


%)  1I,2^I9^ 


To       2.8154]         f  In.t'tforthe4thqur. 

Add  225.2396  pnn,(  *» 

>  the 4 


amount 

1  ft,  principal 


From  228.055     I 

Dedt.  217.         J 

Rem.       11.055  ==  £1 1  U  i«^  the  Anfwer 

The  foregoing   methods  of  working  Compound 

Intcreft  (tho'  generally  taught  in  fchools)  being  rather 

tedious,  I  fhall  therefore  ihew   the   learner  a  mucii 

fcorter  .method  by  the  help  of  the  twa  following  tables, 


N 


* 


' 
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Compound  Intereft. 
Table  i. 


JJ*  I  The  Amount  of  £  i  at  Comp.  Int.  for  years. 


-1 
1 

2 

3 
4 
5 
6 

8 


lip. Cent. 

T035 

.071225 

.1087178 

.1876863 
,2292553 
.2722792 
•  316809 


4  />.  £V#/, 

.04 

.0816 

.124864 

.1698586 

.2166529 

.965319 
.3159318 

.3685691 


4\p.Ccnt% 


.045 

.092025 

.1411661 

.1925186 

.2461816 

.3022601 

.3608618 

;422ioo6 


5  p.  Cent. 


.05 

<I025 

.157625 

.2155063: 
.2762816 
.3400956 

•4071004 

•4774*54 


9 

10 

11 
12 

13 

14 

15 
16 


17 
iS 

19 

20 

21 
22 

23 
24 

25 
26 

27 
28 
29 

30 

3* 
32 
33 
34 


.3628973 
.4IOJ987 

•4599*97 
.5110686 

.563956 

•6186945 

.6753438 

.733986 


.4233118 
.4802443 

•5394541 
.60I0322 
.665O735 
.7316764 
.8OO9435 
.8729812 


•7$4675{ 
.8574892 

.9225013 

.9897888 

2.O5943I4 

2.I3I5II5 

2.206lI44 

2.2833284 


9479005 
2.0258l65 
2.1068492 
2.I9II23I 
2.2787631 
2.3699188 
2.4647I55 
2.5633O42 


.486025I 
,5529694 
•622853 
.69588I4 
.7721961 
•8519449 
.9352824 
2.0223701 


•5513282 
.6288946 
.7IO3393 

-195***3 
.8856491 

.9799316 

2.0789282 

2.1828746 


2.1133768 

2.2084787 

2.3078603 

2.411714 

2.52024U 

2.633652 

2.7521663 

2.8760138 


2.2920183. 
2.4066192 
2.5269502 
2.6532977 
2.7859626 
2.9252607 
3.0715238 
3*2251 


2.3632449 

2.4459585 

2.5315671 
2.6201719 

2.7118779 

2.8067937 

2.9050315 

3.0067077 

3.U19425 
3.2208605 


2.6658363 
2.7724697 
2.88J3685 
2.9987033 
3.1186514 

3*2433975 
3»37?*334 
3.5080588 

3.6483812 
3.7943*65 


.3.0054344 
3.1406709 
3.2820095 
3.4296999 
3,5840364 

3*7453i8i 
3.9138575 

4.08998 1 1 

4.2740303 
4.46636,7 


3.3863549 
3.5556727 

3-7334563 
3.9201291 

4.1161356 
4.3219424 
4.5380396 
4.7649416 

5*003,1887 

5.253348? 


Compound  Interefl. 
Table  2. 
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The  Amount  of  £1  at  Com  p.'  Int.  for  Days. 
lip-  Cent  A  4  p.  Cent*  [4^ p.  Cent,  j  5/.  Cent* 


j 

2 

3 

4 

5 
6 

7 
8 


1 .0000942 

1.0001*85 

1.0002827 

1.000377 

1.00047 13 

1.0005656 

1.Q0006 

J.0007542 


9  j  r.0008486 
10  1.0009429 
1. 001 8867 
1.0028315 
1.003777 1 
1.0047236 
x. 00567 1 
'  1. 0066 1 93 


20 

30 

40 

S° 
60 

70 


80 

9° 

100 

1  to 

120 

130 
140 

150 


1.0075685 
1*0085186 
1.0094696 
1.0104214 
i.oi  13742 
1.0123279 
1.0,132825 
i.o  1423  79 


.0001074 
.0002149 
.0003-224 
.0004299 
.0005374 
.0006449 
.0007524 
.00086 


1 


1.0001206 
1. 00024 1 2 
1.0003618 
1.0004824 
1,000003 1 
1.0007238 
1.0008445 
1.0009652 


I 


.0009075 
.0010751 
.0021^12 

.0032288 

•0043074 

.0053871 

.006468 

.0075501 


1.0010859 
1.0012066 
1. 0024148 
1.0036243 
1.0048354 
1.0060479 

1.007  26  *8 
1.0084773 


.0086333 

.0097177 

.0108033 

.01189 

.0129779 

.0140670 

.0151572 

.0162487 


1.0096942 
1.0 1 09 125 

1.0121324 

'•0133537 
1.0145765 

1.0158007 

1.0170265 

t.0182537 


.0001336 
.0002973 
. 000401 1 
,0005348 
.0006685 
•0008023 
.0009361 
.0010099 


.0012037 

.0013376 

.002677 

.0040182 

.0053611 

.0067059 

,0080525 

.0094009 


.0107511 
.0121031 

.0134569 

.0148125 

.0161699. 

.0175291 

,0 188902 

.0202531 


160 

170 
180 
190 
too 

210 
220 
230 
240 
250 


KOI 5 I943 
LO161516 
I.OI7IO98. 
I.  Ql  80689 

1.0 190288 

I. OI99897' 

LO209315 

1.0219142 

KOZ28778 
1.02.38424 


.0173412 

.018435 

.0195.299 

.0200261 

.0217233 

.0228218  ' 

.0239215 

.0250223 

.0261243 

.0272275 


1. 0194824 

1.0207126 

r. 02 19442 

1.0231774 

r. 0244.12 

1.0250481 

1.0268858 

1.0281249 

1.0293655 

1.0306076 


,ozi6iyS 

.02291843. 

.0243527 

.0257126 

.0270949' 

.0284687 

.0298444 

.0*3 122 19. 

.0326013, 

•0339825, 


344  Compound  Inter  eft. 

The  conftruftion  of  Tabie  ift,  is  no  more  than  in- 
volving the  amount  of  £i  for  a  year,  to  the  power  of 
the  number  of  years.  Thus  for  3  years  1.05  x  1*05 
X  T.05  ~  1. 157625  as  you'll  fool  in  the  table  under 
£5  per  Cenu 

Table  2d.  is  conftru&ed  by  a  continual  multiple 
cation  of  the  amount  of  £1  for  a  day,  (being  the  root 
of  its  amount  for  a  year  extracted  to  the  365  th, 
power.) 

The  amount  of  £1  for  a  day  at  £$  per  Cent,  being 
1 .0001 336  then  1.0001336x1.0001336x10001336=: 
1. 000 40 11  the  amount  of  £1  at  the  fame  rate  Com- 
pound Intereft  for  3  days. 

Corollaries. 

Cor.  1.  When  the  principal,  time  *«</  rate  are  given 

to  find  the  amount Multiply  the  amount  of  fi 

found  in  the  table,  at  the  given  rate  and  rioie^,  by  the 
principal,  and  the  product  will  be. the  anfwer. 

Cur.  2.   When  the  rate,  time  and  amount  are  given 
%  to  find  the  principal.— Divide  the  given  amount,  by 
the  amount  of  £  1  in  the  table  at  the  given  rate  and 
time,  and  the  quote  will  be  the  aniwer. 

Cor.  3.  When  the  amount,  rate,  and  principal  are 

given  to  fintt  the  time. — Divide  the  amount  by  the 

principal,  the  quote  will  be  the  amount  of  £1  at  the 

%  given  rate,  which  being  found  in  one  of  the  tables 

under  that  rate,  will  fliew  the  time  required. 

Cor,  4,  When  the  amount,  time,  and  principal  are 
given  to  find  the  rate. — Divide  the  amount  by  the 
principal^and  the  quote  will  be  the  amount  of  £i9 
which  being  found  in  the  table  even  with  the  given 
time,  will  fbew  the  rate  required. 
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Example  4. 

At  three  pound  ten,  •  come  tell  to  me. 
What  th'  'mount  of  fixty  pounds  will  be* 
For  twenty  years,  not  more  nor  lefs> 
Ingenious  Tyto  this  exprefs. 

By  Cor%  1  in  the  preceding  page, 

1 . 9897888     Tabular  number  againft  20  years* 
60  at  3  i  per  Cent.   . 

£     s   d 

An£  119.387328  zz  119  7  8|  the  amt.  tequired. 

» 

Example  5. 

To  What  will  £463   amount  to,  at  I4  per  Cent, 
fer  Annum t  for  220  days,  Compound  Intereft  ? 

1.0^39215  zz  Tab.  number  againft  220  days 
460  at  4  per  Cent, 

61435290c* 
4095686a 

: £  '  J 

Amt.  471.00389  =  471  -  -£  , 

Scholium. 

If  you  want  to  know,  the  amount  for  a  "greater 
number  of  years  or  days  than  thofe  in  the  tables.— 
Divide  the  given  time  into  fuch  parts  as  are  in  the 
tables,  and  the  amounts  an fwering  thereto  multiplied 
one  into  another  continually,  will  produce  the  amount 
of  /  1  for  the  given  time,  with  which  proceed  as  di- 
rected in  Cor.  1  in  the  preceding  page. 

m    ■  1  1    n       ■  ■  ■  111.  ■    — — — — — — — » 

*  Per  Gent.^ftr  Attnuvt. 
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Example  6. 

What  is  the  amount  of  £50  10/  for  64  years  at  £$ 
per  Cent,  per  Annum*  Compound  Intereft  ? 

rJtft3V9*l*  \  the  am.  of  gi  for  1*>  J  |^  *5 
and  5-23:33483  j  ^         l34>£.* 


*  «-  3 


-c^  eti 


7^*/r  /*r  Scholium  4.3219424  multiplied  (accord- 
ing to  the  contraction  in  pa%e  287)  by  $.2533482  pro- 
duces 22.704669  the  amount  of  £1  for  64  years  at  £$ 
per  Cent,  which  amount  being  multiplied  by  the  given 
principal  viz.  £$0. 5  will  pioduce  1146. 5857845  2= 
£1146  xi/  8i|  the  Anfwer, 

Example  *j. 

What  will  £140  amount  to  fev  167^  day*  at  £f  iox 
per  Cent,  per  Annum*  Compound  Intereft  i 

.Fhjt 1.0*51943")  jj<§  fi6o")  • 

and    1.00066  J^[     7  J    .  (a& /stable, 

Ti*»  1 .01 51943  multiplied  by  1.00066  produces 
1. 0158643  &c.  the  amount  of  /,i  for  167  days  at  £3  i 
per  Cent*  which  amount  being  multiplied  by  the  prin- 
cipal £140,  will  produce  142. 221002  =^142  4J  §d 
the  Anfwer. 

Example  ft. 

What  is  the  pvefent  worth  of  £  too  ioj  io</|duc 
i>2  years  hence,  at  £+iper  Cent,  per  Annum,  Com- 
pound Intereft  ? 

By  CVr.  2t  page  344. — Divide  the  given  amount 
£106.  $ 4375  (according  to  the  contraclion  in  page  292) 
hy  1. 69  5  88 1 4  wz,  the  amount  of  £  1  for  12  years,  at 
£4?  per  Cent.  2^  per  table,  and  the  quotient  will  be 
^9.287017  =  £$9  5/  $d%  the  Anfwer. 
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Example    9- 

A  grave  old  Batchelor  of  late, 

Had   left  him  as  appears, 
A  Legacy  *  by  honeft  Kate,  *  of  /"Soo 

T'  receive  in  feven  years,  f        f  and  tf  o  days 
And  being  aged   as  we  find 

J  uft  three  fcore  years  and  one,   . 
To  fell  the  fnm,  he  was  incJin'd 

Unto   his  neighbour  John  ; 
What  was  the  prefent  worth  I  fay, 

Of  this  faid   Legacy  ? 
That  John  muft  to  the  old  man  pay  % 

Come  tell  me   inftantly. 

Firjf-  1. 4071004]  *o  fe  f  7  years! 

*ndf  IOI°75"  fz'Z  f8ol  ^)**£sP'rCent.ss 
I  1.0012037  J  g  S*  1 9    i-SJ  {per  table. 

Then  per  Scholium  page  345,  1. 4077004  multiplied 
(according  to  the  contraction  in  page2Sy )  by  t  .0107  5 1 1 
produces  1.4222283  (the  amount  of  ^1  for  7  years 
and  80  days  at  £5  per  Cent.)  which  being  multiplied 
(according  to  the  faid  contraftion)hj  i#ooi2037  pro- 
duces 1.4239402  (the  ataountof  £1  for  the  given  time 
,  and  rate)  by  which  dividing  the  given  legacy  or  a- 
roount,  v/z*  £800  quotes  561.821  =£561  16/  $d 
the  Anfwer. 

Example  10. 

In  what  time  will  /"300  amount  to  £ 373  17/  id  at 
£4t  Per  Cent,  per  Annum.  Compound  Intereft  t 

3|«o)  3l73-854i6 
By  Cor.  3  p*ge  344*  »    ' 

1.24  61805  the  amount 
ef  /.  1  for  the  required  time,  which  amount  being 
found  under  £44  per  Cent,  in  the  table  {hews  5  years 
to  be  the  time  required. 

%  Allowing  $  per  Cent*  per  Annum,  Compd,  Intereft. 
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Example    ii. 

How  long  muft£  1000  be  out  at  Compound  Intereil 
before  it  amounts  to  £1400  5/  64/ at  ^  4  fer  Cent,  per 
Annum  ? 

1000)  1400.275  (1.400275  the  amount  of  £1  for 
the  required  time,  which  amount  not  being  in  either 
of  the  two  tables,  therefore  fcek  the  next  left  thereto 
which  you  will  find  in  table  1  under  £4  per  Cent,  to 
be  1. 3685691  viz.  the  amount  of  £1  for  8  years  at 
the  given  rate,  by  which  amount  divide  the  number 
fought,  viz.  1.400275  (according  to  the  c on t ratlin 
in  page  292)  and  the  quotient  will  be  1.0231672,  the 
neareft  lefs  number   to, which   in  the   fecond  table 
under  the  fame  rate  is  1.02282 18  anfwering  to  210 
days?,  then  divide  1.023 1672    (according  to  the  faid 
contraftion)  by  1.0228218  (the  amount  of  £1  for  210 
days   at  the  given   rate)  and   the   quotient   will  be 
1.0003377    which   anfwers  in   the  table  nearly  to  $ 
days,  whence  tjie  anfwer  is  8  years  and  213  days. 

Example  12. 

At  what  rate  per  Cent,  per  Annum  Compound  In- 
tereft  will  j£6o  amount  to  £119  7/  yd  in  2o  years  ? 

60)   119.3875 
By  Cor.  4  page  344. , — 

1.9897916  the  amount 
of  £i  for  20  years,  which  (m  the  table)  correfponds 
with  j£3  i  per  cent  the  anfweT. 

Scholium. 

Having  now  given  fufficient  examples  to  explain 
__e  ufe  and  excellence  of  the  two  preceding  tables,  I 
mail  in  the  next  place  give  a  few  examples  relating 
in  Freehold  or  Real  Efiates>  and  then  proceed  to 
Rebate  or  D  if  count. 
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Example  13. 

Suppofe  a  Gentleman  had  £6000  "in  ready  money/ 
arid  was  defirous  to  lay  it  out  in  the  pur  chafe  of  a 
Freehold  Eftate,  and  to  be  allowed  £4  per  Cent,  for 
hh  money  Compound  Intereft,  What .  muft  be  the 
annual  Rent  of  fuch  an  Eftate  or  purchafe  ? 

&  M>  &  Jo 

As  100  :  4  ::  6000  :  240  the  Anfwcr. 

Example  14. 

Suppofe  a  Freehold  Eftate  of  £240  per  Annum 
was  to  be  fold,  and  the  purchafer  to  be  ailow'd  £\ 
per  Cent.  Compound  Intereft.  What  wou'd  be  the 
purchafe  money  and  how  many  years  purchafe  muft 
the  Eftate  be  fold  for  ? 

£    £      £      £ 

Ftr/lAs^  •  xoo;:  240  ;  6000  the  purchafe  money 

t      ■"    £   . 

Then  As  240 1  t  foodfc  °    £  <£ 

Or  (without  knowing  \      '      I     ^ar .  J  I  «  §  J3 

the  purchafe  money  \ As >  4  f :   l  '*  1    ioorS  * 


r**  O  . 


^^     9 


or  yearly  Rent)         J  J  ^        J  «  o  a, 

by  which  multiply  the  annual  Rent  viz.  £ 240,  and 
the  product  wiU  be.£ 6000  the  purchafe  money,  as 
before, 

.Example    15,  - 

Sappofe  a  Gentleman  bought  a  Freehold  Eftate  of 
/240  per  Annum  for  £6ooo,  what  rate  of  Compound 
Intereft  was  he  allow 'd  ? 

&       '  /»  £        £ 

As  6000  :  240  ::  ioo  :  ^theAnfwer. 

<5  g  Or 
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Or  (without  knowing  the  annual  Rent  or  purchafe 
money}  As  2$  (the  number  of  years  purchafe  found 
ip  tfie  preceding  example)  :  £100 ::  i  year  :  £4  the 
rate  riie  &me'  as-in  the  preceding  page* 

N&tK  When  Freehold,  filiates  are  to-  be  fold  or 
purchafed  in  revcrrfam,  the  following  examples  will 
Sufficiently  determine  an  explanation 

Example    16. 

Suppofe  the  reverfion  of  a  Freehold  Eftate  of  £240 
per  Annum  to  commence  10  years  hence  was  to  be 
ibid*  what  is  it  worth  aibwing  thepwchafer  £4  per 
Cent.  Compound  Intend*  for  lis  dnoney  ? 

Firfi  (by  example  14  page  949)  As  £ 4  :  /  100 
: :  £ 240  :  £&X>o.  T6en(pet  Can  a>pwgv  344)  divide 
£6000  (according  to  the  contraction  in  page  292)  by 
1.4802443  viz.  the  amount  of  / 1  for  *o  years  at  £^ 
per  Cent,  (as  per  table)  andcthe  quotient  will  be 
4053. 38497  8cc  ^^40^3  7/  '%$%  the  anfwer. 

Example  17. 

If  the  reverfion  of  a  Freehold  Eft  ate  to  commence 
10  years  hence,  be  fold  for  £405^.  7/  8^4:  and  the 
purchafer  be  allow' d  £4  per  Cent.  Compound  Intereft 
for  his  money,  what  is  the  yearly  Rent  of  the  Eftate  ? 

Firfi  (by  Cor.  1  pvgt  344)  1 .4802443  v/z.  the 
amount  of  £1  for  10  years  at  £4  /*r  Cent,  as  ^*r 
table,  multiplied  (according  to  the  contrail  ion  in 
page  287)  by  4053.38497:  &c. ^produces  £6000.  Then 
(per  example  13  /**?  349)  As  £100  :  £4  :;  £6ooo 
:  &240  the  annual  Rent  required. 


REBATE 


REBATE,  ^DISCOUNT. 

RfiBATE^lfcovfcrs  to  ytmf.view, 
*t\ie  dTff WncVroixr'a'-fatfi1  that's dfte, - 
At  any  certain  time  to  come, 
An<J  th'  prefent  worth  of  fuch  a  Crni    ^ 
Or  debt;  that  fl|all  contracted  bej 
As  by  tfciblbrwag  fiil^yfSucU  fce>  ; 


r  u  l:  s,  . ;  c-  ^     r : 

v .     *       »  . .  . 

nroo 


•;TO  amount  ot  j^t  one  tyincnijd  pound, 
"For  tb^tme,  agd  ny*>  piuft  fira  be_  founds     . 
T^nasthatrum"sto;iihMht>etr#net,  "*»£! 
•    -  Sb'isTfre  given  fum,  or  debt, 

To  th'  pretext  vortjh,  qf  PUcount  txuer 
Of  A'  given  fum  that  (hall  be  due. 

Example  3. 

What  is  the  Difcpun*  of  £*QQo<for.ip  piQnths^  at 
£4  per  Cent.  perAnnhm  P 

Mo.     £  .»        r  *: 

I14.  Rate  /*r  {lent. 


Add  - 


Months 


And  to   -8.3*33/33  ^f 
Add    iop.    '    Principal 

A*  £xo3-3^3 : 3,3333  ::riopQ;  $a#s2  ~  32  5  m| 

.    (the  Anfwer*. 
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Example  2. 

What  is  the  prefent  worth  of  a  /40  note,t  due  15 
-months  hence,  D.ifcount  at  £$  percent,  per %Annum. 


To        «■-... 

Add  100.      Principal 

A*  £106.25  ?  too':i  4°>37-64?&C  J=t37\i».ii 1 

.  V  "■.,.  Cttj:  Anfwer. 

Or,  bfCbrl  2.  itx  Simple  Iiitereft,  page  33  k 


Tirft  1.2$  X  .05  4-  l.r=  E*©62£  7*A?«  divide  ^"40 
by  1.662c,  and  the  quotient  will  be  37.647  $c%  = 
llf'**s\&%&6<tti&k&i  the  fattte  asabove. 

.  *         •  b  »  \  *        *   .* 

Example  q.  >■     . 

Admit  I  pay  £37  12/  ifc/4  for- a  Note  dpe  i£ 
months  hence,  and  am  kl,low.d  £ j  per  Cenf*  J}if- 
c  ount .     $>uert  the  vajue  oT  tte.  Note  r _ 


The  amount  of  the  torefeiit  worth  is  &e  'funi  to  he 
difcou^ted,  therefore  £ 37  12/  ii^t  ==  37*64687$  >C 
,05  k  1; 2 5 ;=2.35 29  $:c.  the*  Intereft  .of  ~ the  prefent 
Worth/ of  the  Rebate0  of  the  'vaW  of  the  Note,  to 
iwhich  Intereft  or  Rebate  add  37.64687$  the  prefent 
worth,, and  the  fum  will  be  39*999  &c,  =££40 nearly 
the  value  required. 

*:"  »;  ':  '•  Uu  Exam-. 


.   "  v  '-.  :  EfcAMPEE  u|»    .  'I 

Of r  forty. peund*  in-caih, 
,  Due  at  a  pertain  time  to  come, 

And  fttt  tp  7*£  i7*^  £  y  ;<* 

The  fame,  for  What  U  here  fobjoia\i*    '37  1*1 1£ 
Th*  executor  t' allow  f  -     \£$£*r  cent 

When  muft  the  Legacy  be  paid 
Without  Rebate  tell  now  ? 

Solution  by  Cot.  3  in  Simple  Intereft/^e  334. 

£  '  <?         ^       .     :' 

From  40    —   *-«    ^Uo.  Y    /Legacy 

Ded.  37    12    **£-J     4^r*4<^7i    TrVrtforth 


2.353**}!     iReba 


,•  ■  <>  >. 


[ctx.Q5=Hi8atS4fecr)2.353i^gjri     (Rebate 

Quote  i.afpzijf'Year,  w  if 
Months  tfie<  Anfwer. 

"Examine  5. 

Admit  a  Note  or  Legacy  of  £40  payable  at.  15 
monthsyhenc$, ^e  feW  ifiDT j£if  1  3*  1 14*4  ^pitf  fptil pay- 
ment. At  what  rate^r  £*«/,  was  it  fold  for  ? 

.  Solution  byi&r.  4  .in  $i*ipte  Jntetejl  dbrjir  332.    ; 

*W3?  #'  11*$ (the pre;fentwprfli)ii374!S4687 5, 
which  dedtfetirom  £40  (the  note  or  legacy)  and  the.1 
remainder  *$fti>e  *.£$3*2.5flfre.R«bafe,.  TfeffkUvide 
2.353125  by  47.05$5'&c*.  viz.  the  jprqducl  arifyig 
from  37^46  &e.  being  multiplied  by-i [.'25  (the  tim'e) 
and  the -qnottent  will  be  ^.oj'the.ratioz^V.  the  rare 
recjfliped. 
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PROMI  SCUOUS     QjJ  ESTIONS. 

Queftion  i  by  Mr.  Barnes  Hardy. 

What  is  the  prefent  worth  of  (or  how  much  money 
p*id  immediately  will  fatisfy  for)  £696  3/  9//  due  3 
years  6  months  and  73  days  hence;  allowing  Difcount 
at  £$  per  Cent,  per  Annum?'. 

73#'It|5  j  ....-■    •'. 

3 


.  r. 


■8S8f  3 


—    —  ,73 


To      i8*J.flHfG»-t   3       6     73 
AdAioOi    Prio.  ;     - '      .H..1.   ■>  :-  ,    y, 

1        ^ £  P     s  J 

Proof  £696    3  9 


worth 
Rebate 


-    0*  by  C*r.  2  m  Simple lnt«r«ft/*g*  331, 

f^»  3  years,  6  months,  and  73  days  =  3.7  years 
Jfik«  3 ,7  X  .<Jj + 1  =  1 . 1 8  j  by  which  divide  £  696  3/  9^ 
=  £696.1875  and  the  quotient  will  .be,  /,5$7»5  = 
£587  10/  the  prelent  wortli,  the  fame  as  above. 

<4>aeftk>n  2  by  Mr.  Charles  Huttcn. 

*  What  is  the  prefent  worth  of  £1.20  payable  as 
follows,  viz.  f$o.  at  3  months,  £$p  at  5  months,  and 
the  reft  at  8  months,  Difcount  at  £6  per  Cent 
per  Afl*(ffn?  y 

Solution 


Rcbatt  *r  Dif count*  35^ 

SoIuttom\ffGdt*'2  in  Simple  Interth page  331. 


*     yrs. 

3  mcs±:.25 

.06 


Prod.  .015 


/  "    .yrs*.  yrs. 

5mo  =r.  I4166  {  8mo,-  .6666. 


96 


/ 


<©6 


4- 


Prod.  .025  ! 


Prod.  .04 


.   The  proper  divtfop  being  found,  by  adding  i  t» 
each  of  the  above  produc?s,j  proceed  this  . 

1.015)50.06(49.261      f 

r  1   .' 


1.025)50.00(48.7804 


•*■ 


1,04  )ao.oe>(i9-2307 


4    £    >  d 


i 


1  ■• 


''£117.2721:2:117  55%  AnAtfeVv 


M 


&QU  A XI  ON  ofPAYME  N  T  S. 

OBSERVE  me  Tyr*>  aow  you*U ite 
Debtor  an4  creditor  agree,       ,,  Jf      . 
-     *  4When  ftv'ral  debts  aye  to  be  paid, 
At  dftPrent  times,  but  after  made 
An  Equal  Payment  of  the/whole*  j 
Without  fuftaining  lofs — per  rule* 


RULE. 

Each  Payment  multiply  I  fay, 
By  thv  time  its  due,  aqd  thea  yon  cday 
Divide  the  fum  of  th*  produces  by 
The  fum  of  th'  Payment,  you'll  efpyt 
Th'  equated  time,  the  whole's  to  be 
Paid  without  lofs,  as  here  you'll  fee- 
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Eqtttxtwi  <  ^r  Ir&ytneftts. 


5/flwf  owes  Audrey 
£So  which  was  to  be  paid 
£40  at  3  months  and  £40 
at  7  months,  hut  they  a-  • 
gree  to  reduce  -the  whole 
t^one  Payment  £u*r* 
the  equated  time? 

£    mo.     £ 

40x3  =  120 
40  x  7  =  280 

8)0)40)0 

»  ■ ' 

A&f. :jf  months.-' 


Hugh  is  indebted  to 
Cornelius  £  1000  which  is 
to  be  difcharged  thus,  viz. 
j£20O  prefent,  £600  at  r 
years  end, -and  the  remain- 
der  at  the  end  of  8  years. 
Quer*  *fc&c<piitte€  time  of 
Payment? 

200/     (8  J     |i6©0 


11*00)4600  . 
Anf.  4.6  years 


•~  •»  «». 


Example  g^ 


A  Gentleman  beingdefirous  of  making  a  Purchafe, 
borrows  of  a' friend  £480  which  by  agr*eoiKn&-mas4o 
be  repaid  at  the  end  of  6  months,  but  the  Gentleman 
finding  hft-had  tttore  caflr  than  was  needful  for  the  a- 
bovementioned  purpofe,  wetitd  remit  back  to4ii*fricnd 
J  460  provided  he*  would  allow  him  alfenger  tknefcr 
the  Payment  of  the  remainder,  which  -being  agreed 
upon,  the  time  of  Payment  is  Required  t 

t      £'•''■- 

From  460  qSp  ,;**<* 

Take  160  6 


■* » 


vjf}o6)     276)0/0     . 

— ^K  ' !       J- 
Atilwer^.s  moitfhs. 


Lv 


*    *»  **     V*J     {. 


-i'.A"    i 


Example 


• «  > 
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Example  4. 

An  honeft  Man  agrees  to  pay 
One  hundred  Pounds  a  certain  wfcy; 
One  fourth  in  hand*  and  as  we  find,     > 
The  fame  $ach  thfree  months  to  his  mind 
Until  the  whole's .difchafged  fair, 
What  is  th'  equated  time  ?  declare. 

iho,         •  JT 


u 


19)       U 


f  7* 
1*0 


100)450 
~AnT.   4.5  =r  4I  months 


if  :  ti>.i    <  r     ,;  J 


Corollary. 


When  Rebate  //  to  be  made  at  Jb  much  per  Cent,  per 
j##nui*>«~T-Fm{X  the  ptfefent  worth  of  each  Payment 
forrxtt  refpe&ive  tiffl/s,  the  fumto/ which  prefent  worths 
dedu£t  from  the  whole,  fum  or,  defyf  antf.tfcc  remain* 
der.will  be  the-Reha^e/jO*  Dif/sount thereof,  and then? 
by  proceeding  aficqffding  ,u>  C«r>,  3  ^,Simp|le  Int^rii 
page  ,33a  >  the/r^rf  e^ua{ejijim  ,wili-bei:ea(yy  f&oiQb. 


■<f|*  "?.■  •*:*jiJMfl».T.*"r-''V      "i    -         < ;  ! 


3^5  &brii[~Mij/es  £200  which  by  agreement  was  to' 
be  paid  as  follow^  viz.  /Bo '^4.  months,  £70 ' at'  6 
month*  and  the  remainfnr^o  at  rne  end  of  9  months; 

but 
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but  they  agree  to  have  but  one  Payment  of  the  whole. 
Quert  the  true  equated  time,  Rebate  being  made  at 
^^perCtnt-  fir  Annum? 

£  £ 

*£$*.» £<MM3  " 

Jill    L"         Ss^"0^ 

The  prefent  worth  of  /  200,  io6.>tfi; 
(payable  as  above  - 


r"rQo>  z667\  : 
Take  i9^.rrt3 


106.1183  X  .04  =  7.844732)     3.8817  Rebate 

Quote  .4948  Parts  of  a 
yeari=  j  months  3  weeks  and 
f  days  the  ftjiivtcr. 

Scholium. 


I  might  in  this  place  introduce  various  other  rules 
by- different  authors  (-who  have  endeavoured  to  make 
improvements  on  this  common  method,  as  given  by 
SWfer.)  forae  of  whieh  are  Mr.  J*hn  Ktrfo,  Mr. 
Bottom  Sir  Samuel  Mere/and,  Mr.  Waft,  Mr.  Mdl- 
<**»,-&=-  .hut  nroft  beg  tobeelettfed  as'ioom  iwH  not 
permit  them,  and  the  common  method  being  more 
adapted  to  practice,  and  what  is. generally  taught  in 
fchools,  and  is  near  enough  the  truth  in  common  af- 
fairs. Mr.  Malcolm**  role  is  the  only  true  one,  hot 
very  ope  role  when  the  payments  are'  tobeioa.de  at 
different  titnes.-Tbis Centleniaii,  aicej,p nttfn gi  for 
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~ .    •  1  1  j    ■»......'  ..  ..      *  .rf 

tke  firft  Payment,  /  the  diftftnce  of  its  term  of  Pay- 
ment; D  the  laft -payable,  Debt,  and  7*  the  diftance 
6t 'its  Tenrt,  and  r  the  cate  of  one  year's  Intereft  £or 
/j.,  and**  zz  the  diftanceot  theeqdatedi  Time  ;  pro- 
ceeds by  an  algebraic  way  of  Tcafbning  founded  on 
the  principles  of  Simple  Ltt'erefl,  brings  out  T  +  t  + 

— - —  which  he   calls    the    firft    Number    found, 

and : — -  +  TV  the  fecond  Number  found,  which 

ar 

two  Numbeis  are,  called  «   and  /*  then  (he  fays) 

,  tf  ""*"    y'  *     AS  .. 

a  x  —  **  :=/,  whence  x  zz — t:  •  ■  tnepne- 

feiit  rule  or  equated  time  for  any  two  Payments. 

The  ingenious  Mr.  Hutton  makes  mention  of  the 
above  ruk  m  page  88  of  his  Arithmetic,  but  his  exam- 
ples are  aft  worked  by  the  common  method. 

•     >  '1 

Promiscuous  Qjj  estions, 

Queftion  1.  by  Mr.  %ohn  Hampfan 
.     at   Bedford-Mil^  near  Leigh,  Lancajhire* 

From  Palladium*  1753. 

My  Son  having  gone  a  confiderable  lime  to  Leigh 
School  at  1/  6a  by  the  quarter,  to  read  Englijk% 
which  commenced  on  the  14th  of  January*  1752  : 
I  agreeing  with  Mr.  Henry  Jrroitfmit6,ihe  Mafler  of 
the  School,  to  pay  him  4/  by  the  quarter,  for  his  wri- 
ting my  Son  a  copy  or  two  each  day  befides  ;  but  he 
not  beginning  to  write  'till  tbt  19th,  1  would  have 

you 
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you  {Palladium  Arithmetician/)  fhew  the   exa$  time 
when  4/  become  due  to  the  Matter  ? 

Firjt  to  30  the  Days  in  the  Month,  add  5  the  num- 
ber of  Days  from  fanuary  14th,  to  the  time  he  began 
to  write,  and  the  Sum  will  be  35,  Tbenper  Rule/.  355. 

18  x  30  -    540 
3j  X  30  =  1050 

4  =  48)  i59°(33tV=33t  from  w*1'^ 
deduct  30  and  there  will. remain  3  J-  Days  the  exad 
time  to  be  added  to  the  quarter. 

Note.  It  matters  not  whether  you  take  29,  30,  or 
31  days  to  a  month,  the  Anfwer  is  the  fame,  as 
Mr.  Bamp/on  juRly  remarks. 

C^ueftion  2.    by  the  late   Thomas  Dod,  Efqj 
of  Edge,  near  Malpas,  Che/bire. 

La  diet  Diary,   1 720. 
At  Michaelmas ,  feventeen  hundred  nineteen, 
My  writings  will  (hew,  (which  arc  yet  to  be  feen) 
That  to  me  were  three  hundred  and  twenty  pounds  due, 
And  half  of  that  fum  befides  forty  two        viz,  £,202. 
Juft  five  years  after  I  then  might  demand,       (hand ; 
But  wou'd  fain  have  the  whole  fomewhat  fooner  in 
I  agree  to  rebate  for  the  latter  fum,  too 
The  fame  rate  (fimple  Intereft)  our  ftatutes  allow. 
But  then  I  expe&  fome  ufe  will  accrue 
From  my  fixteen  fcore  pounds,  that  lad' year  were  due. 
Nov/  to  know  on  what  day  I  ihall  be  very  fond, 
To  receive  my  five  hundred  and  twenty- two  pound  ? 

Solution,  by  Mr.  Malcolm's  Rule,  given  in  this 
Treatife,  in  the  preceding  page. 

Finfl,  to  £320  add  /.202  and  divide  the  Sum  by 
£16  (a  year's  intereft  of  the  /320)  and  the  quotient 
will  be  32.625  which  add  to  5  and  the  film  will  be 
37.625  which  (as  the  /320  was  to  be  paid  down)  is 

the 
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the  flrft  number.  Secondly,  multiply  202  by  $  and 
divide  the  producT  by  16  and  the  quotient  will  be 
63.125  the  fecond  number.  Then*  from  141 5.64062 $ 
the  fquare  of  37.625  the  firft  number,  deduct  252.5 
viz.  4  times  63.125  the  fecond  number,  and  the  re- 
mainder will  be  1 163 .140625,  the  fquare  root  whereof 
is  34.1048  which  deduct  from  37.625  (the  firft  num- 
ber) and  the  remainder  will  be  3.5202,  one  half  of 
■which  is  1.7601  =  1  year  and  277  days  the  true 
equated  time,  and  which  anfwers  to  'July  4th,  1721. 


SINGLE     FELLOWSHIP. 

BY  Fellowfhip,  you'll  quickly  find, 
How  Stocks  in  partnerfhip  combin'd 
Are  calculated  juft  and  true, 
And  each  receive  his  proper  due. 

RULE 

Say,  by  the  Golden  Rule  o/Three^ 
As  the  whole  Stock,  whate  er  it  be, 
Is  to  each  partner's  lofs  6r  gain, 
So  is  his  Stock  'tis  very  plain  ; 
To  his  partic'lar  (hare  you'll  find 
Of  lofs  or  gain  in  comp'ny  join'd. 


H h  Exam- 
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Example  I, 

Two  partners,,  John  and  Thomas*  make  a  (lock  of 
£240;  John  puts  in  /no;  and  Thomas  £130,  by 
which  they  gain  in  trade  jf  80.  What  is  each  man's 
lhare  ? 

Add  130  Toot/tat  sj 

&      £     *  * 

7^a  A$a4o  .  80..^^.^    6  g  r^ww/s/,3*  & 

Proof  £80 


Example  2; 

Two  merchants  A  and  Z?  malce  a  ftock,  A  puts  in 
1 250  ancfi?  £150  they  trade  and  gain  £300  which 
by  agreement  is  to  be  fo  divided  that  A  may  have  £6 
per  Cent,  and  B  £^h  What  muft  each  have  of  the 
gain? 

Sum  21  15 

p      £  s  £   s   d 

A£    s    £    ]i$—  7  a  206  17  ii-||^s?  g 
.Aiai  is:3oo::(  |Z5{.{  93   a-i^^sld 

m  ii  HI  ' 

-    Proof  £3°° 

COROL- 


Single  FcUowJhip*  363 

Corollary. 

When  many  partners  are  concerned  the  operation 
will  be  fooher  done  than  by  the  common  method,  by 
finding  a  pound  rate,  viz,  by  dividing  the  whole  lolW 
«>F  gain  by  the  whole  ftock,  arid  the  quotient  will  b$ 
a  c'o.mmon  multiplier  or  pound  rate,' by  which  multi- 
ply each  partner's  f^are  of  the  (lock,  ajid  the  produft 
will  be  his  ftare  of  the  lois  or  gain. ' 

Example  3* 

Sjippofe  three  Ghe^ftmoagers.  4  B  #nd  Ch$d  j8o 
tony  of  qheefe  on  board  a  flu p  at  Sea,  >A  was  ,84  ton*, 
£'&  j6i,  and  £'$  3f>femt  unf^tupajely  beingVJiftrefiei 
in  a  ftorm,  they  were  obliged  (in  order  tqjigixtent^^ 
fhip)  to  caft  I  of  tive  loading  overboard.  What  does 
each  man  fuftain  of  the*  Jofs  ? 

Firfi%  I  of  180  =  108  the  whole  lofs.  Then^ihj 
the  abovementioned  C$r.  divide  108  by  180  and' die 
quotient  will  be  .6 'for' k  common  multiplier. 

6i  >  x.6=<{  36.6  VTorisc=«{  36  1*2  B's 
3SJ  lai    J   ■■•'■••     U21  -£'s 


Proof  1  ojT  ■—  whale 


Lofs; 


Example  4. 

In'honour  ofCrtftln  the  Cordwainers  they 
Prepared  a  tf  eaft  to  be  j  qvial  and,gay, 
Six  Tanners,  eight  Curriers  at  firft  took  their  place. 
Sixteen  Cordwainers  next,  all  with  reg'lar  grace, 
Then  the  Coble rs  next,  who  were  twenty  and  one, 
At  table  fat  down  with  their  hoft  merry  John  : 
AVhen  dinner  was  over  full  bumpers  did  pais, 
Some  drank  a  full  noggin  and  Yomc  a  wide  glafs, 

Hh  2  Caioufing 
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Caroufing  and  tinging  they  pad  the  long  day, 
No  fons  of  great  Bacchus  more  jovial  than  they* 
fix  laft  for  the  reck'ning  the  Tanners  did  call, 
Whilft  fome  of  the  Coolers  did  nothing  but  bawl 
For  old  Hock,  or  Stingo — the  Landlord  came  in 
With  his  fcores  round  a  trencher — to  work  did  begin, 
And  found  that  ten  pounds  was  the  (hot  to  defray, 
Then  tell  to  me  Tyro  what  each  had  to  pay, 
When  the  Tanners  and  th*  others  agreed  very  true, 
In  proportion  td  pay,  as  five,  four,  three  and  two  ? 

It  is  evident  by  the  queftton  that  as  oft  as  eaeh 
Tanner  paid  5/,  the  others  paid  4/,  3/,  and  2/  apiece, 
ivhrch  fum  multiply  by  the  number  of  each  trade,  or 
occupation. 


1.31578X 


£ 

US 

1.6 
2.4 
2.1 

£ 

1.97367 

2.IO52481  o 

3.1 5787  srS 
2.763138J 


Per  Cor.  in  the 
preceding  page. 

7.6)10.0(1.31578 
.    Com,.  Multiplier. 


is 


\>  6  Tanners        ] 

8  Curriers 

16  Cordwainers^iS 
,2iCoblers        J*0 


£  £ 

8)2.io5248(.263i56l. 

16)3. i57872(. 197367/' 
2i)2,.763i38(.i3i578| 


s    d 
6     6|+)       Tanner's 

1 5      S+    \a    Currier's 

\i    it)     {Cobles       I- 

Exam 


u 
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An  Ufurer  dying,  left  the  whole  of  his -Fortune,  to 
be  difpofed  of  in  the  following  manner :  To  4  -J>  to 

JB  t\,  to-£j,  to  Z)  Jjj,  to  £  ^Vi  afld  to  F  j'3,  and  the 
remainder  which  was/'Sootof- (over  and  above  his-J-). 
What  was  the  whole  Sum  left)  and  each  one's  Share 
thereof?  . 

From  i. 
Take    .92 


■4 

•3 

.125 
.05 

.oaj 

1.03 

Sum  .03 

i 

^ 


.08)  800.00 


1  the    whoTe 
-    Sum  left. 


•r-4  i 


HV 


f  4000    A'i  "J 

'\  3000     "" 


Q§  i;wjj      11.35°  fMB 

860  J w" 

%£4*&i\*i    350    £'s 
, Proof  £'0000 


^S 


0*  /Aw/. 
The  (hares  or  fractions  in  th 
\,  ts,  A'  »?d  ?it..r^ctuced  Ma 
(by  the  no'if  to  cafe  MM*  2-SX] 
s&>  ^..and  T*B,  whereby, 
divided  into  2  do  e  final  parts,  w 
C's  3S,(esclu(iveof  his £800).. 
which  being  added  together  a 
deducted  from  ^|§  or  the  who] 
e^iia.1  (by  the  queftiou)  to  £80 
Hh  3 
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be  JftpLr=/50  which  multiplied  feverally  by  200",  8o,  6o» 
2$>  10,  5  and  4,  and  adding  the  £800  to  theproduft 
had  by  multiplying  by  25,  will  produce  the  whole  Sum 
left,  and  each  one's  refpeciive  Share  thereof,  the  fame 
.asjn  the  preceding  page. 

Note.  The  above  Queftion  t  propos'd  in  (?w«'s 
Magazine  for  December  1764,  from  whence  Mr.  Sir  is 
copied  it  into  his  Arithmetic,  page  594. 

Example  <J. 

A  Mi  fir  left  his  fervant  Joe , 

One  hundredth  of  his  ft  ore, 
Which  made  the  ruftic's  bofom  glow, 

When  counting  of  it  o'er. 
Then  with  ojie  twentieth  of  his  chink, 

To  landlord  Belch  he  goes, 
And  with  a  Tinker  fits  to  drink, 

And  his  dear  blooming  Ro/e. 
He  lent  the  Tinker  from  this  Sum, 

Two  tenths,  it  was  no  more, 
Three  fifths  he  paid  the  Tapftcr  Tom% 

Before  he  went  on  fcore ; 
One  fortieth  gave  a  Fidler  />/«/, 

To  play  a  merry  tune,  I 

.    Three  fiftieths  Nan  to  have  a  bufct  1 

At  four  i'th'  afternoon.       ^  ' 

Then  half  a  crown  he  gave  his  Fair% 

To  pay  for  cakes  and  fpice, 
Who  dainty  cordials  does  prepare, 

She  being  fo  very  nice. 
*  •  Three  eightieths  of  his  legacy, 

He  left  with  Belch  on  fcore  ; 
So  Tyro  now  difplay  your  art, 

A»d  ev'ry  Sum  explore  i 

Firft 
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Firjl  T*5=i>  and^tf=T^  Then  the  fractions  f ,  j,  -^ 
and  ^  added  together  make  £  which  by  the  queftion  is  - 
equivalent  to  all  the  money  Joe  took  with  him  except 
the  half  crown  he  gave  his  Fair,,  therefore  it  is  very 
plain  that  half  a  crown  mull  be  the  remaining  ■§■,  confer 
quently  8  half  crownsrz/ 1  was  the  money  he  took 
with  him,  -^  or  \  whereof  zz  4/  he  lent  the  Tinker, 
I  zz  1 2/  he  paid  the  Tapfter,  -^zz6d  he  gave  the  Fidler, 
and  ^o-  or  tJ  =  u  he  gave  to  Nan,*  which  feveral 
Sums  added  to  the  half  crown  he  gave  his  Fair  make 
fi  (as  before)  which  being  the  —$  of  his  Legacy, 
therefore  the  whole  Legacy  rauft  be  £20,  -fa  of  which 
zz  1 5/  he  left  on  fcore,  and  the  whole  Legacy  being 
1  £-5  of  the  MJfer's  Store  (as  per  queftion)  therefore 
20 X  100=^2000  was  the  Mifers  whole  Eftate. 

Promiscuous   Qj;  estionsI 
Queftion    1.   by   Mr.  %eake-    . 

It  is  propofed  to  divide  £300  among  3  perfons  fo- 
that  A  gets  £(y  more  than  t>  S  £12  more  than  j,  and 
C  £S  lefs  than  f .    What  is  the  equal  Share  of  eachi 

i  £  £ 

To      150)     [i\  %  (add     6lg  [Sum  ) 3(156. 
•   5  to      100U  j}^  add  laE/Som 
a*d  \  from  aQo/M  (jj $\  take    8)g\Reoi., 


1 12 

119a 


Total /460  but 


the    Sum  prapos'd  to  be  divided  is   onfy  £  300 
therefore 

£      .  £    s  d 
£  t 

As  460:300; 


£      .  £    s  a 
::(u2\:V  73    4  ioj»fif.  S 

1 192  J      V  125  —     4-TT^'sliO 


Proof  £300  —  — 


que£» 
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Qucftion    2. 

From  the  Town  and  Country  Magazine  for  Afrit  x  769. 

Five  Weavers,  four  Taylors,  and  three  fillers, 
drank  to  the, value  of  £$  which  they  agreed  to  pay  in 
the  following  manner,  viz.  |.~of  u?hat  the  Weavers 
paid  (hould  be  equal  to  \  of  what  the  Taylors  paid, 
and  {  of  what  the  Taylors  paid.Qiould  be  equal  to  J 
of  what  the  Millers  paid,  j%u*re>yr\M  did  the  men 
of  each  Trade  pay  f  £ 

£     Suppofe  i  to  \»  f  Weavers ^  j 

then(^rQu.)   |I.A  £  HLJtfls  P  \  Taylors  }j| 
and  i  of  #|  -g  U™  k  AS  1  MiUers     J  g 

"°         — 
The  fum  of  which  ihares  is  £  1  $$$  zz  f}f  but .  the   Sum 
ipent  was  £5,  therefore 

£  £     f !  I   (2  10  joi  .4%)     f  Weavers  "J       „• 
•AiJi*:s::m}:i     3     3    *»  |    Taylors    ^  g  S 


ca 


i     s  IO    |£°)     (Millers    J 
Proof  £s  —  —  the  Sum  {pent. 

Qaeftion  3.  by  Mr.  Richard  Car* 

There  is  in  a  Cathedral  Church,  20  Canons  and  30 
.Vicars,  and  they  fpend  in  a  year  £2600,  but  every 
Canon  mud  have  5  times  as  much  as  a  Vicar.  How 
much  is  each  man's  yearly  Income  ? 

Fir/l,  20x5  =  IQO,  and  100+30=136  Them 

a    „      .  ~t     ..  /  1P©1  .  ifaooo- )  u  »  i  20. Canons 
Ai  130:2600;^  J0)  .'[   ^{ig^^oyica^ 

t     t 

2o)20<x3(rool      <S*c*i5  f  Canon 

*o)  6oo(  aof     ►"•.Svs  1  Vicar 

DOU- 


C  3*9  ) 
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THIS  Rule  determines  very  fair, 
At  difFrent  times  each  partner's  Shara 
How  each  one  finds  his  lofs  or  gain, 
As  underneath  I  fhall  explain.  ' 

RULE. 

Each  partner's  Stock  firft  multiply- 
By  th'  time  he  does  the  fame  employ  i 
Then  as  th'  Sum  of  thefe  produces  be> 
To  the  whole  gain  or  lofs  you'll  fee, 
So  is  each  of  thefe  products  true, 
To  each  man's  gain,  or  lofs  in  view. 

Example  i. 

Two  Partners  A-aaxd  B  enter  into  partnerfliip,  A 
puts  in  £80  for  7  months,  and  B  £90  for  5  months* 
they  traffic  and  gain  £$q.    How/  mud  it  be  divided 
between  them  I 


Fir/?,  So 
and  90 


?6o 

450 


the  product  of  l^ 


A*s 


Sum  1 010 


(lock  &tii»e* 


Then  as  1010:40:: 


560 
450 


.17   16  S    tVt^I  & 


Proof  £40 


Exau- 


I 
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Example  2. 

Three  Butchers  whofe  names  we'll  call  Al  B  and  C„ 
To  hire  a  lea  pafture  together  agree, 
Juft  forty  bright  guineas  per  annum  to  pay,  "} 

To  feed  their  cows  jointly,  as  under  we'll  fay  ;     *> 
A  put  in  eight  cowl  four  months  to  a  day,  J 

And  B  put  in  ten  cows  three  months  and  no  more* 
And  C  five  for  twelve  months,  then  Tyro  explore 
What  each  of  the  annual  Rent  had  to  pay, 
Come  dome  this  quickly  no  longer  delay  ? 

aniIOM  §=&)+  %  of  A'*  Stock  and  Time. 
I  5/   UJlfior-b    \C'4 


Sum  122 


/  /  d 


TbenAs  122:42:: {30W  10    6  6i$$5'*)e.e  S 

.11.11         ' 

Proof  £43  ~  w 


.11.    


Note.  The^roducl  of  C'%  Stpck  and  Time  heing 
«ia&iy  dottti^e  to  B's9  makes  C  to  pay  exa&ly  twice  as. 
much  as  B. 

Example  3. 

A  perfon  dying  left  to  four  of  Jus  relations  A,  B9  € 
and  Z),  ^140.  J  was  to  receive  £50,  B  £40,  C  £30 
and  Z)  £20,  wfyen  each  qne. had  received  his  legacy, 
*hey  agreed  to  make  a  Stock  of  the  whole  y  A  put 
ftuYium  in  for  6  months,  B  for  9  months,  &  f or  12 
months,  and  D  for  15  months,  by  which  they  gain 
£200.  What  muft  each  man  receive  of  the  gain  in 
proportion  to  his  Stock  and  the  Time  of  employing 
•k?  When 
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When  many  partners  are  "ConcernM  it  will  be  bet- 
ter to  find  a.  pound  rate  or  common  multiplier,  as 
before  taught  in  Single  FcllowJhip>  page  363,  viz* 
by  dividing  the  whole  lofs  or  gain  by  the  fum  of  the 
produ&s,  and  the  quotient  will  be.  a  pound  rate,  by 
which  the  product  of  each  man's  (lock  and  time  being 
multiplied,  will  produce  his  (hare  of  the  lofs  or  gain. 
See  the  following  Operation* 


4O 
30 

20 


ri"H36v 


Stock  and  Time, 


i32o)20o.o(.i5i5i5  Com.  Multiplier; 

y»  III  I  rf»  i 

,rTf,rx/3°°l-/45-4545l_/4f     9     I     *<\\%& 
•IJIJI5X(36o)-\s4.S4S4f-\j4  ">   io^s]j<g  & 

And  as  the  Prod,  of  <  ^.g  1  Stock  and  Time  is  equal 
t0  \  ™ts  ic'onfequently  their  Gain  muft  be  equal  atfo. 

Example  4. 

Five  merchants  A  B  C  D  and  E  companied  and 
made  a  Stock  of  £  4000     » 

£'$ 

>■  Money  was  in< 


C's 
D's\ 

and  E'$ 


4 
6 

8 

10 

I12J 


>  Months 


whereby  they  gained  £1400,  which  was  divided  in 
fuch  manner  that 

fflofl/iainwascqnalto/ljofk^ 

tJ     M  UJ      IE'* 

fshitre,  what  did  each  merchant  gain  and  put  in  ? 

Fir//, 


and 


Gain 


372 


Double  Fellcwjhlf. 


• 

Fir/},  Tf  Js  Gain  be  fuppofed  to  be  2,  then  fi*s  will 
be  3,V's  4,  Z>'s  5,  and  £*s  6,  which  added  together 
make  20,    7"^w 


£ 


r.   f.    3 

As  20:1400:: < 


46  A*&*\ 

IO    5's  J 


280  Cs  I  Gain. 
350  D  s  J 
^  420  £'*J 


Now  having  proceeded  fo  far  we  have  the  whole 
Stock,  each  man's  Gain  and  Tftne  given,  to  find 
«ach  man's  particular  Stock,  which  is  «afiiy  obtained 
by  the  following  general 


R    U  £    E. 

Multiply  *  each  man's  Lofs  or  Gain   *  continually 

By  each  one's  Time  except  his  own, 

This  done — fay  by  the  Rule  of  Three; 

As  th'  Sum  of  all  thefe  products  be 

To  the  whole  Stock — fo  is  you'41  find, 

Each  of  thefe  Products  fo  combinM 

To  each  man's  Stock — be't  lefs  or  more, 

That  you  in  numbers  muft  explore. 


i4o\ 

2IO[ 
280\ 

420J 


(80^400 
8C64OO 
8064OO 
8064OO 
8064OO, 

4O32OOO 


As 


double  Pelhwjb'tp.  375 

*  As  4032000 :  4000  : :  806400  :  800  the  Stock  each 
'Merchant  advanced,  for  as  the  produces  are  all  equal 
the  Stocks  muft  be  equal  alfo%  fo  that  divide  £4000 
(the  whole  Stock)  by  5  (the  number  of  perfons)  and 
the  quotient  will  be  £800,  viz.  each  one's  Stock  the 
fame  as  above. 

Or%  Divide  each  pcrfon's  gain  by  the  time  his  money 
was  in,  and  the  quotients  will  be  £25  the  gain  of  each 
perfon  for  a  month.  Then,  As2£X5=i2$  the  fum 
of  the  gains  per  month,  is  to  £4000  the  whole  Stock, 
fo  is  £25  each  man's  monthly  gain  to  j  of  £4000:5: 
j£8oo  each  person's  Stock,  as  befofre. 

Promiscuous    Questions. 

Que&ion  1. 

Talen  from  Hiu\f  Arithmetic,  page  284  ;  to  which 
Mr.  Hill  has  given  a  very  wrong  Solution,  as  many 
Authors  do  to  §>ueftions  of  this  kind. 

A,  B  and  C9  company  and  put  in  together/ 382 2 * 
A%  money  was  in  3  months,  #'s  money  was  in  5  months* 
and  Cs  money  was  in  7  months :  They  gained  £  2  34, 
which  was  fo  divided  as  the  £  of  As  Gain  was  equal 
to  £  of  B's  Gain,  and  {•  of  B's  Gain  was  equal  to  |  of 
£*s  Gain :  What  did  each  merchant  gain  and  put  in  ? 

If  A'*  Gain  be  fuppofed  to  be  a,  then  by  the  tenor 
of  the  Queftion  B  muft  have  3  and  C  4,  which  added 
together  make  9.     Then  - 

As  9:234::. <(  3  y.i    l9B's 
•I  4  J      I104CS 


Gain 


'    234  whole 
I  i  Now 


«37* 
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Now  we  hav*the  whole  Stock,  each  man's  Gam 
and  Time  given  to  find  each  man's  particular  Stock, 
to  do  which  proceed  according  to  the  'Rule  given  in 
page  372,  and  the  work  will  ftand  as  under. 


$2x5X7: 

78X3X7: 

104X3X5: 


1820 
1638 

J*6°^  Produces 


Sum  5018 


£  .  *  * 

l        f  tfiao)  (1386   .4    4-~t*t  **\ 
As  5018:38.23::  •}  i^8):\X247  U  ii-ttt  -B's    . 

(.1560J   lii88     3 '«iif|.  Cste 

.  Proof  £3822  —  —  the  whole 


^■t 


a 


Or  ttu*i 

£  £    £ 

5)  78(i5-«=(i5-M-*,s>Gain^ri»osU». 
Sum  47  tbV 


to£4lJ<h '•■&** 


6  5j  C/3        ^  rt 


52    • 


:  Mfr.  Mr.  Hill  (in  his  Arithmetic p<tgr2%$)  makes 
each  one's  Stock  to  be  as  under,  viz. 


Cs  2184  J  .3 


T1386 


ir 


188 


4     4~-t£t 
II    11  -  ttt 
3     8  |r  T^i  J 


US     > 

a  o 

JO 


Quef- 
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Queftion  2.  by  Buteo, 
(Publifirtt  near  200  Years  ago.) 

A  Merchant's  real  Stock  being  /120  and  the 
Factor's  £60,  they  agreed  that  at  the  year's  end  the 
Factor  fhould  have  |  of  both  Stock  and  Gain,  but 
they  broke  up  at'8  month's  end  having  gained  £150. 
How  much  ought  the  Faclor  to  have  ? 

£    £    £ 

Firfty  120  +  60  =p  180  the  whole  Stock,  half  of 
which  is  £90  each  mail's  ffiare  thereof  at  the  year's 
end,  whereby  it  is  plain  that  had  the  Stock  continued 
in  trade  during  that  time,  the*  Faclor  muft  ha<ve  had 
£30  of  the  Merchant's  Stock,  but  24  k  continued 'Only 
8,  months  or  £  of  a  year,  therefore  f-of  jf^os^o  is 
the  Factor's  fhare  of  tfc  Merchant's  Stack,  which  ffiare 

a  f  taken  from  1 2b  leaves  100  \  #  C  Mercnt's 
"J  I  added  to        60  make*    80  J  *  (  Faclor's 
Stock  at  the  8  months  end  «r  time!  of  breaking  up. 

£     £  sd      £  s  d 

Then,  100     J83  •  6  81    [183    6  81 «  IMerfs  I  5  %  "3  - 
and    80  +  66  13  4[-,46iH*|Fa,cTs  |£*g-g 


BARTER. 

BARTER*  dlfcovers>jwwiHfeev 
The  worth  of  each  coramodily, 
That*  is  exchaag'd,  or  truck'd  in  trade, 
The  terms  be  whatthey  will,  that's  made, 
And  nooac  party?  WWuftain, 
As  underneath  I  fhall  explain. 

I  i  2  RULE 


37 


Barter. 


RULE. 

Firft  find  the  value  of  what's  fold, 

Whofe  given  quantity  is  told, 

Then  for  this  worth  you  mud  find  true. 

What  quantity  o'th*  other's  due, , 

At  th*  given  rate,  and  then  you  may 

An  anfwer  find  without  delay. 

When  goods  are  rated  fomething  more 

Than  ready  money  price,  be  fure, 

Proportion  thus — now  to  go  on 

As  th'  ready  money  price  of  one. 

Is  to  its. Bart'ring  price,  I  fay, 

So  is  the  money  price  alway 

Of  th'  other  to  its  Bart'ring  price* 

This  done,  now  Tyro  in  a  trice  ; 

You'll  quickly  find  the  quantity, 

O'th*  party's  laft  commodity  ; 

•From  th'-  ready  money,  (mind  me.ftill} 

Or  Bart'ring  price,  be  wha^  it  will. 

Example  i. 

Suppofel  have  300  yards  of  ITnen  Cloth,  worth  iM 
per  yard,  which  I  would  truck  for  Cheefe  at  321  pep 
€.  of  1 20ft  *> 'the  C\    How  much  Cheefe  mud  I 
ceive  for  my  linen  Cloth  ? 

d        £  sd 

.6  |||  30*0  v  o      (  2  -a 
Deducl  7.5- 


re- 


v  o 

•8 

.  O     9 


„     -6 


l*8)l!!,2$   :^M     -  9 

*■»  I 


1  °  /  Per  7^* 


*r 


n 


Anfwer,  £1 4.0625:2 £14  —  fi 


■^mmmmmm 


ExAM« 
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ElAHPLft  2.^ 
jf%  aad  J?  Barter,  .4  hatfr  aopi  yacda*  ©f  Kerje^ 
at  9/  <M  /t^r  yard;    i?  katht  ta  yarfc  of  Velytt  at  1 
gala**  >r*  ywdv     S£*tre*  wbvtk  mufi  pay  b»lai*cc». 
and  how  Births 


xo/ 

4* 


I 

T 


;  200     I**  -^ 

I 

ioo?    $.  - 


X 


D«du&  5    -  9.. 

From  95     4  9,  /  J5 
Tai*  4i    -  -  ■     - 


u  /      —     —  t> 


£*r 


V 


-  96 


Rems.  £11     4  9*  ^     Keffe  yen  ore  than  the  Vel- 

■  ■  ■■■  ■■ h '    v '    vet  whicb mufl  be  paid 

A  Farmer  fohfto  a,  Maltfter  364  bufhels  of  Barley  l 
at  3  j"  Set  per  bufhet,  tfo*  which  he  received  by  agr«» 
ment  50  bu(belssof  Malt  arid  £54  6/  9^  in  Cafc* 
What  was  the  Mall  valued  at'jfar  buifoel  I 


364  — -  > 


'■!»■» 


4' 

4' 

J)edu3E  4t    1  ..4, 


JK       "* 


8*1  /»rButttf» 


firera.  66  14    8h 

D«&  ^4.    £    ^  la  I       \iaiLrccebtd 

J  **e  j*v>    •    * 


f 


* 


Anftver/4  114 


iaBuftelf-1 

Vthcreok 
r&uihd  J 


r 


Jtj 


E*A¥r 


"1 
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Example  4. 

Cf  hath  Cdm  at  five  flullmgt/sF  bulbe!,  not  more, 
But  in  Barter  will  have  juff  one  third  of  a  Tcore. 
I>,  a  Mancbefter  Tradesman,  hath  Fuftians  we  find, 
Worth  in  ready  money  the  fum  here  fubjoin'd.  * 
Then  how  much  per  yard  muft  the  Fuftian  by  D9 
Be  rated  equivalent  with  Cs  to  agree  ? 

As  5/  the  ready  Money  price  of  theCorn,  is  to  6s  8</ 
the  bartering  price,  fo  is  2/  9|//the  ready  money  price 
of  the  Fuftian,  to  3/  8  \d  -f,  the  bartering  price  thereof. 

Promiscuous  Qu  estions. 
C^ueftion  1.  by  Mr.  %ohn  Sax  ton. 

(See  his  Arithmetic  pageify.) 

TA and  B  Barter,  A  has ,1375  yardsof  Shalloon  at 

lydper  yard,,  for  .which  B  gives  him  broad  Cloth  at 

17/  4 J  per  yard,  and  a  Bill  of  ,£50  due  6  months 

hence.  How  many  yards  muft  A  give  J  befides  the  Bill? 


64 
id 


1 


r 

1 

? 


1375  — 


,68 

34 
5 


IS  - 
7  6 

M  7 


-  1  7 
t>  I  £50  Bill  difcounted. 

^  (  Broad  Cloth  at  1 7/  4** /.  yd. 


From  108  17  1 
Dcdt.f  48  15  7t 
Rems.  /.6015J 

As  17/  4</:  1  yd. ::  £60 .1/  $d\ :  69yds,  5  nls.  Anfr. 

•  2/  $id  per  yard. 

t  The  prefentworth  of  the  Bill  is  eafily  known  by 
proceeding  according  to  Cor.  z  in  Simple  Intercft 
page  33i>,orbytheRulein/dg*  351, thus,  Aa£iG2io/ 
(the  amount  of  £100  for  6  months  at  lawful  Intereft) 
is  to  (its  principal  or  prefent  worth)  £  100  fo  is  £$0 
(the  value  of  the  Note)  to  £48  r£/  y*f-  the  prefent 
worth,  a*  above,  *  Quef. 


QudKoa  2.  by  Mr.  HattM. 

Two  Merchants  haVe  vdrroife  kinds  of  goods  to  bar- 
ter. A  hath  735  yards  of  Indian  Srlk  at  $j  6%d  per 
yard  ready  money,  and  in  Barter  io/,  aJfo  $32  Canes 
at  3/  a  piece  ready  money,  and  in  Barter  3/  4*/,  and 
1 6  pieces  of  Muflin  at  £4  a  piece  ready  money,  and 
in  Barter  £q  io.r.  SB  feath  fcariet  Cloth  at  £  1  per 
yard  ready  money ;  Glafs  Manufacture  at  is  ^d  per 
pound  ready  money.,  and  a  finer  kind  at  2s  $4  per 
pound*  How  many  yards  o£  Cloth  and  pounds  of  each: 
kind' of  Gla&  of  all  alike  number  rauft  B  give  A  ad- 
vancing his  goods  proportionally  alio  in  Barter  ? 

s  d  g  s  d 

(  Silk,     735'yds.  at  8  6peryd.\  g      [312     7  6 

As  I  Canes,  532  at  3*  a,  piece  1  go  L  79.  16  ~ 

I  Muflin,  16  pieces  aj^,  4  apiece  J  «      1  64 

J  ,  ,  . 

»  /,     ,   .  Sum  £456    3  6% 

«  o  «fy^           fScarlet  Cloth.     1  --> 
•3  •*«•.(■*  of^s/GlafsManufac.  -  1  3 
H  i°lfej  (finer  fort.      24 

»  '      ■  ■  ■  V  ' 

Sum/,*  4  ~ 

Now  divid*  109 4&2  the  peaces  in  £456  3/  64/  by 
288  the  pence  in  £1  4/*.  and  the  quotient  will  he.- 
380  T*^  =  38° A  ™  Anfwefc. 


L    OS   S^aruf  6   A    I   N. 

Y  £*/r  and  Gain  f  you-'re  learned  fair,. 
__  To  at*  with  Juftice  and  prepare 
The  price  of  each.commodity,         X 
In, ftich, proportion  to agcee      m9%   > 
Th*t  no  one  Injured  ftall  be*        J       WHcar 


B 


H 


£&>  Lofs  *nd  Gain. 

Whence*  the  Loft  or  <3ain  to  guidfe '  V 
Q'th'  quantity  be't  od,d,  or  eye»» 
.  To  find  tW  value  of  any  part    / 
Thereof,  pray  get  thi*  &uje  by  Heart* 

r  tr  L  B;    

Firfl?  fay  as  tfce  whole  quantity 

Of  good*,  or  ware,  whate'et*  they.  be> 

Is-  to  the  Aim-  of  Coft  and  Oaia* 

SoVany-  part  I  will  oteifitoMnt, 

t)f  the  fotd  goods  be  what  theyi  w31^ 

To-  th*  price  they're  fold  for>-^mm<i  me  fttlfc, 

And  when  the  Gain  or  Lofs  is  found  ' 

So  much  per  Cent— one  hundred  pound 

•  Add  t^  the  Gain,  if  Lofc  fubtfaja* 

•  Tq  majce  your  fecond.fcernsejtalU 

-    JSxA*tPL»   t~    !     i     •   A      . 
&&a\rsL  Cheefemonger  buys  8  Ton,  12  C.   3  qrs* 
frfe  of  Cheefe,  atr  £1  14/  6d  per  C.  and  fells  it  out 
agafor "ar£2  3/  9<//*r  C.     What  does  he  Gain  upoa 
the  whole  »    '    £  /  / 

Firfi-iv&cn  2  ,'3  9]        (Selling  Price*  *  ^ 
Take  1  i4,6(r.    IPriw.Qoft  >S^ 

7fo/r,A9-rw4^-    9  3J        vGainof  aff.  fa  is  8123ft 
to  £79  181/  jd  the  Afifwer. 

Example  2. 

If  twb  pence  three  fcMfthinsgs./<r  Shilling;  I;  fcai&*  - 

d       £    s  d  ■    '       ■ 

.D^duA    2r    1.  8f£g 

Rems„/2^  18.  V"*3  * 

Or>A?  1:2 i: ;  10a  ;  22  i<9  4  the  Antyt£a»*tobre. 


Im/s  and  Gain. 
Example  j. 

If  Cloth  for  twelve  Shillings  per  yard  I  can  buy, 
Then  how  muft  I  fell  it  be  pleas'd  to  defcry, 
To  gain  thirty  per  Cent,  for  the  ufe  of  my  cafti, 
Should  I  happen  to  fell  it  to  Timothy  Flajh  ?. 

£       *  d 

f  Prime  CoftofaYard 

11*  J  H      J  io 


38* 


,20 


1  o 


12  - 


2  Aii 

1  ? 


I    2 


?T 


Anf.  /i 5  7    I 


the 


20 ' 


Gai 
Price 


■8 


30 


%> 

^ 


£'£  *  '  * 


Or,  As  100: 130::  12:15  7-|the  Ahfvcrasaboyev 

Example  4. 

By  damaged  Stockings  fuppofe  Lihould  loft,    •       - 
Nkie  farthings  per  Shilling  by  felling  my  Holey 
Then  how mnchperCehi^ Should  I  lofeby  my  Ware.* 
ingenious  young  lyreyn-b*  pleas'&to  declare.. 


d  jg      S{id* 


d 

X2 


•    1  J&   '     to 

Qry  As  i.:  3  i^Moo  ;  18  15.  the  Anfwer  as  above^ 

•Example'  5.  ' 

Suppofe  a  Manchejier  Tradefman*  btiys  Yarn,  tcf 
the  value  01^240,  and  fells  the  fame  out  again  imme* 
diately  for  £2*4  10s  6d  with  6  months  Cqsdjj.  What 
doe>  he  gaia  per  Cent  ?  Firjfc* 


3&*  Ltfs  and  Gain. 

FirJI,  From  £*2$  6s  $d  th*  prefent  worth  of 
£2$ 4  10/  6d>  (being  what  the  Yarn  was  fold  for  at  6 
months  Credit)  deducl  /240  (the  prime  Cod)  and 
there  will  remain  £S  6/  4^,  the  Gain  upon  the  whole. 

„       A     £    £*<*     'g    &*d    . 

72**,  As  240  :  8  6  4  : :  100  :  3  9  3 1  the  Anfwer. 

Or,  As  £240  (the  prime.  Coft  of  the  Yara)  is  to 
/14  io/  6d  (the  whole  Gain  had  there  been  no  Cre- 
dit,) fo  is  fioo  to  £6  is  -z/4  the  Gain  per  Cent,  had 
the  Yarn  been  fold  for  ready  Money,  but  6  months 
Credit  being  given, "therefore  deduft  the  Rebate  of 
£i<x6  is  — d  J  for  4 months*  (which will  be  eaiily  found 
by  the  'Ruft  ih  page  35  ij  from  £6  is  -*//-$>  and  there 
will  remain  £3  qs  $d-\  tjie  Anfwer  .the  fame  as  before. 

,    .'    .  JUmJrt;       ' 

Some  Authors  take  Queftions  of  this  kind  in  a  dif- 
ferent fenfe,  and  would  folve  the  preceding  Queftion 
thus,    £        Gain     -■£-■     Gain 

As* 240  :  14.525  ::  iao  :  6052.  and  tllett  fey 
Mutt.  Gbia  .  Men.   .Gain        £  $  d- 

As. 6  :  6v05& :!:' 12  :;  Mriq-a  mil  wfcichtHey 
would  call  the  Anfwer  :  Jn\  thjs  manner  Mr.  Birks 
folves  Queftioa  23,  in  his  Arithmetic,  page  3781  but 
this  method  (according  to  tpe  conditions  of  the  Quef- 
tion) is  very  erroneous. 

EXA-MPLE.  6*. 

A  SportJbi4ti  courting  near-th*  Basks  of  Dee,  "| 
Up  bounce*  Piifst-luflt  fjxty  Yards  f  wasfte      V 

Before  the  Doff,-— out  Sm*b*  doather  fee       J 

■ ■  ■     1  11         i     n      i  ■         ,— 

•  Note.  The  prefent?  worth  of  /254  10*  6d  for  6 
mentis  at  lawful  Entered  is  eafily  found  by  Con  a  in 
Simple  Intereft,  page  33 1,  o*  by  the  Rule  in  page  351 
to,  be,  X  048  #M//asabow* 

f  *.  e.  Sixty  Yards  before  the  Greyhound  at  berfirft 
•  getting  upw 
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'Till  fifty  feconds*  were  elaps'd,  not  more,' 
Then  Join  efoies  her,  and  cries  out  To-vre> 
Now  Smoker  Jkirtis  along*  the  chequer'd  Plains, 
.Thewjoodsrefbund  to  th'em'ious  Sport/marts  ftrains. 
Poor  P#fi  is  taken,  and  the  Chafe  is  done, 
The  Time  afcertain,  and^what  Ground  was  run  3 
"When  Smoker  leap'd  at  twenty  miles  per  hour, 
And  Pu/i r  juft  at  the  rate  of  four  times  four. 

Hour  Miles  Seeds  Yards 
Fsrfi,  As  1  :  16  :*:  50  :  39'tf  which  add  to 
60  and  the  Sum  will  be  ^ji^ydrds  the  Di fiance  the 
.Hare  had  at  ftart.  .  Now  as  (by  the  Queftion)  the 
Dog's  rate  was  4  roiks  an.hourmorethan  the  Hare's, 
therefore 

Miles  Hour  Yards  Min  Seeds  \     T  )  ^  «, 

As  4  :    1  ::  4*i£  :  3    5°  H  UJTime.l^ Z 

Hour  Miles  Min  Seeds  Yards  C5\  {%„ 

Then  As  1  :     20::  3  :   50H:  2255I/     |Dift.  J  ^ 

—     '«        . 

But  the  Diftance  ran  by  the  Dog  may  be  eafily 

found  without  knowing  the  Time- he  ran,  for  it  is 

(plain  by  the  Queftion,  that  in  running  20  miles  he 

would  gain  4  viz.  £,  confequently  45 if  yards  (the 

Diftance  the   Hare   had  at  ftart)  muft  be  }  of  tie 

Yards  \      {         \  6 

Chafe,  and    £    times  45^    3=    2255U  o  /Did.  IS 

Miles  Hour  Yards  Min  Secsl'S  J  )15 

Andfien  As  20  :     1  ::  2255^:  3  s°ili     (Timejg 

Note.  The  above  Queftion  I  proposed  many  years 
ago,  and  iaferted  it  in  a  Mifcellany  of  Poems  and 
Mathematical  Articles  which  I  publifhed  in  the  year 
1 7  63;  and  as  both  Lofs  and  Gain  are  concerned  in 
the  Queftion,  I  thought  it  might  very  properly,  come 
under  the  denomination  of  this  Rule, .     . 

Pro- 


^1 


384  tyft  and  Gain. 

Promiscuous   Qjj  estions.' 
Qaeftion   I.   by   Mr.  Webfter. 

.  See  the  fecond  E<Ht.  of  his  Arithmetic,  p age  32. 

If  by  felling  Cloth  at  5/  per  Ell  I  gain  £$#*r  Cent* 
What  ftafl  I  gain  per  Vent,  if  I  fell  the  Ell  at  6/  3</.? 

F/'r^  to  100 
Add     8 
*    —      /  4  \  £ 
Wtf«  As  5  :  108  : :  6  3  :  13 5,1  from  which   dedufc 
^fioo  and  there  will  remain  £35  Jthe  Anfwer,  which 
in  Mr.  Wehftefis .Arithmetic  is  only  £10. 

Note.  This  and  the  four  following  Queftions  Mr. 
Vyfe  has  taken  into  his  Arithmetic,  1>ecaufe  their  Au- 
thors have  folved  them  wrong,  the  £rror  confifts  in 
the  ftating  of  the  Queftions,  by  making  the  Gain  «r  ' 
Lofs  of  £.  100  the  fecond  term  inftead  of  its  Amount. — 
Mr.  Hut  ton  likewife  remarks'  upGJn  thefe  Queftions, 
but  as  neither  of  thefe  ingenious  Gentlemen  have 
^hewn  the  foung  Tyro  how  to  proceed  proper! y  to 
iblve  them,  I  therefore  thought  it  neceiTary  to  give 
them  a  place  in  this  Treatife. 

Queflioa  2«  by  Mr.  Stonebouje. 

.See  the  fecond  Edit,  of  his  Arithmetic,  page  103* 

At  5/  per  Dozen  J  gain  £7  10/  per  6W.  how  much 
Ihall  I  gain  pjer  Cent,  if  I  fell  the  Qozen  at  5/  9^  ? 

As  ;  :  107  xo  ::  5  9  :  123  12  6, from  whicli  dtdua 
/ 100  and  there  will  remain  /  ^3  \?s  fid  the  Anfwer, 
which  in  Mr.  Stonehoufcs  Arithmetic  is  onrjT£ 8  12s  6d> 

Quef- 
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queftion  3.  by  Mr.  Hill. 

See  tb?  10th  Edition  of  his  Arithmetic,  page  289. 

A  Manchefttr  Chapman  going  to  a  Fair,  fold  Fufti- 
ans  for  1 1/  6d  the  End,  wherein  was  gained  £15  per 
Cent,  and  feeing  no  other  Chapman  had  fo  good, 
raifeth  them  at  the  latter  end  of  the  Fair  to  12/.'  I  de- 
mand what  he  gained  per  Cent,  by  this  laft  Sale  ? 

As  11  6  :  115  ::  12  :  120,  from  which  deduct  100 
and  the  remainder  will  be  £20  the  Aniwer,  which  in 
Mr.  Miin  Arith.  is  only  £15.652  fcczz^ij  13/-^. 

Queftion  4.  by  Mr.  Dilwertb. 

See  the  fecond  Edit,  of  his  Arithmetic,  page  73. 

Suppofe  I  fell  500  Deals  at  15*/  per  piece  and  £9 
fer  Cent.  lofs.  What  do  I  lofe  by  the  whole  Quantity  i 

Firji  from  100 
Take      9 

-r-      £       £* 

Then  As  91  :  ioo  :  31  5  (the  price  of  the  t)eals 

at  i$d  a  piece):  £34  6/  9*/^,  from  which  deduct 
^  g  1  5/,  and  there  will  remain .£3  u  o</£  theAnfwer, 
which  in  Mr.  DJlivorttfs  Arithmetic  is  only  £2  16/  $d. 

Queftion  5.  by  Mr.  Walkingham. 

See  the  third  Edition  of  his  Arithmetic,  page  70. 

Snppofe  I  fell  1  Cnut.  of  Hops  for  £6  15/  and  gain 
£ 25  £*>"  CV»J.  What  would  have  been  the  gain  per 
Cent,  if  I  had  fold  them  for  £8  per  C<wt? 

£*£££'<* 

As  6  1 5  :  125  : :  8  :  148  2  1 1  ■}•>  from  which  dedaft 
£100  and  there  will  remain  £48  2/  1  id\  the  Aniwer, 
which  in  Mr.  IValkingkatiis  Arith*  is  only  ^29  12/  yd. 

K  k  E  X- 


(  3**  ) 

— ' —  -  -  -  i    i  i   i  hi 

EXCHANGE. 

EXCHANGE  confifts  in  finding  fair, 
What  quantities  of  Monies  arc 
In  diff'rent  places  equal,  and 
The  fame — as  you  will  underftand. 
To  work  Exchange  confpicuoufly, 
Ufe  P  raft  ice,  or,  the  Rule  of  Three. 
The  Courfe  of  Exchange  between  any  two  kingdoms, 
rifes  and  falls  upon  different  occafions  ;  /'.  e.  is  fome- 
times  above  and  fometimes  below  the  Par, 

The  Par  of  Exchange  is  always  fixed,  it  being  the 
intrinfic  value  of  any  foreign  money  compared'  with 
Sterling . 

Money  in  the  Bank  of  other  kingdoms,  is  finer,  or 
purer  than -that  which  is  current,  the  difference  of 
value  in  each  is  called  Agio. 

.  As  there  would  be  no  end  in  treating  of  every  kind 
of  Exchange,  in  all  Countries,  I  fhall  only  treat  of 
the  Exchange  of  England,  with  a  few  of  the  chiefeft 
Countries  in  Europe,  &<r. 

Firft.    With   IRELAND,  AMERICA,  and  the 

WEST-1ND  IES. 

In  thefe  Countries  their  accounts  are  kept  in  Pounds 
Shillings  and  Pence  the  fame  as  in  England. — The 
Par  of  Exchange  between  England  and  Ireland  is  £  ioo 
Sterling  for  £108  6/  Sd  Irijb*  viz,  ix  Englijh  for  13*/ 
Iri/b. — The  Courfe  of  Exchange  is  from  5  to  12  per 
Cent,  according  to  the  balance  in  trade. 

In  America  their  Money  is  called  Currency.  In  the 
Weftclndies  £5  Sterling  is  worth  7  of  the  Currency, 
owing  to  the  great  plenty  of  foreign  coins  circulating 
there;  but  on  the  Continent  of  America,  cafh  is  io 
ftarce  that  they  are  obliged  to  fubftitute  Paper  Cur' 
rency  to  carry  on  trade,  which  being  fuhject  to  cafu- 
alties,  fuffer  a  great  difcount  in  the  purchafing  of 
Bills  of  Exchange.  Ex  A  M- 
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London  rcmxtsto  Dublin  £  1460 '  10s  Sterling.  What 
rouft  be  receiv'd  there,  Exchange  at  £  1 10 i per  Cent? 


£     £  *  d 


10 


1 

T.-0 

I 
TO 


1460  10 

146    I 

7     6 


X    1 

TT 


Anfwer  161 3  17     -  \ 


1  * 


J3 


-  f,0°  "}  . 
-    ^ 

I    I     ** 

a    I    <*« 

J 


no- 


£££>£** 

Or,  As  100  :  uoi  :  1460  10=  1613  17  -if  the 
Anfwer  as  above. 

Example  2: 

Dublin  remits  to  London  £161 3  17/  -i  I-  f  .•    Wh  a 
tnuft  be  receiv'd  there,  Exchange  at  £  1 10 \  per  Cent  f 

£    s    &       i    sd         £    s 
As  no  10:100:11613  17  -if.1460  iothe^nf. 

*  

Example  3. 

Admit  any  part  of  the  Wefi-Indies  is  indebted  to. 
London  in  £4168   16   10 1  Currency.    What  Sterling 
muft  be  receiv'd  for  the  fame,  tkev  Exchange  being 
£150  per  Cent  ? 

£      £     £    *  d       £  sd 

As  150:  100: '.4168  16  iot:  2779  4  7  the  Anfwer.' 

But  Note ,  the  work  of  the  72a/*  0/  Wrw  may  oftea 
be  much  abbreviated  by  placing  the  firft  and  fecond 
terms,  or  the  firft  and  third  terms  of  the  ftating,  as  a 
vulgar  fraction,  making  the  firft  term  the  denominator 
of  fuch  fraction,  and  reducing-  it  to  its  loweft  terms, 

K  k  2  for 
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for  the  value  of  that  fractional  part  of  the  other  term 
will  be  the  anfwer,  thus:  the  firft  and  fecond  terms  in  the 
preceding  ft  a  ting  placed  as  a  fraction  become  Yso  ~t 
in  its  loweft  terms,  then  £  of  the  othe^term  £4168 
16/  io//£  will  (by  Cafe  12  in  Vulgar  Fractions,  page 
2 § 5,  or  by  Article  2,  page  274,)  beeafily  found  to  be 
£2779  4/  7</,  the  fame  as  in  the  preceding  page. 

Example  4. 

Suppofe  London  receives  a  bill  of  Exchange  from 
any  part  of  the  Weft  India  for  £2779  4/  yd  Sterling. 
For  how  much  Currency  was  London  indebted,  Ex- 
change being  at  50  per  Cent? 

s    d 


£      I 


Z 


50  it 


2779  4  7 

1389  12     si 


»l»    I      w    * 


Anf.  £416*  16  ioi 


*tf 


0 

*ioo1 

0 

If! 

- 

150 

Second,  With  HOLLAND*  FLA&&B RS,  and 

GERMANT. 

fn  theft  Countries  their  accounts  are  kept  in  Pounds, 
Shillings  and  Pence,  as  in  England*  and  fometimes  in 
Guilders,  Stivers  and  Pennings.— -In  .Holland  and 
Flandert  the  Money  is  diftinguifhed  by  the  name  of 
Flemi/h ;  Exchange  being  made  with  London  from  30* 
to  38i  Flemi/h  per  Pound  Sterlings 


NOTE. 


8  Pennings)  g  (Groat 
2  Groats  (Q  [Stiver 
4  Stivers    (|  Shilling 


?o  Stivers    ^g/Flpr,  or  Guild. 
li  Florins  \°m*  Dollar 

6  Florins  [JS\Pound  Ffemijh 

5  GwWers]  g  [Ducat 

Exam* 


Example  i. 

.  How  much  Flemijh  will  £840  Sterling,  amount  to 
Exchange  being  at*  Par,  viz.  J}/  4a  Flemijb  per 
Pound  Sterling  ? 

£  £*<*     £     £       ■ 

~  A»  «■  :•  1  1 J  4  :£  $4<>  :  1400  the  Anfwer. 

&r,  bytfee  Afe#»  in/ug*  387. The  pence  in 

peuncfr  Sterling,  and  33*  4^  placed  aa  a  fradion 
id  ntctoeed  to  tat  towtft. terms  become  -j  ~iy  there- 
fore to  £84*  add  the  •£  of  itfelf  and  the*  fa*  wtfl  be 
^f  1400  tfcffaaiea^afeov*. 

How  much  Sterling  will  £1400  Ftentffi  amount  to, 
Exchange  at  33/  4^  /*r  pound  Sterling  t 

£ '  s  d  £      £      £ 

As  1  r  j  4  :  1  : :  1*400  :  84^  the-  Auiwer. 

Or  |$|  z=rf,  and  f  of  £1400  =  £840  as  above; 

COROUARY, 
When  Flemijh  Pounds  Shillings-  and  Pence  are  to 
b*r<*lttfcedwGuttdersv^Divide,tto  whole  Sum  when 
reduced  into  Pence  Fiemi/h  by  491  (the  number  of 
Pence  in  oneGmfcleV)  aadthequate  will  ht  Guilders, 
the  remainder  (if  a«y)  viiJi  !>*  Pence,  w¥cj*  divide- 
by  2  (the  Pence  in  o*e  Stiver}  a*4  the  quotient  will 
be  Stivers, 

In  £846  jd/  F(emi&,  how  many  Guilder*? 

W4 16        • .  - . 

4l?).*>755r* 

Arfwer  $i«&ifcff^#w»5i88   16 
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Example  4* 

In  5188  Gull.  16  St.  How  many  Flemijh  Founds  I 

GuiL  St.  r*   _  __ 

JI88   16  =  32d.  COROLLART    Z: 

40  When  you  are  to  change 

■•          .  Current  money  into  Banco, 

12)207551  and  .Banco    into    Current* 

»    >             «  they  muft  be  proportioned 

2|o)(729[d  thus,  As  100  with  the  Agio 

— — •    *  added  to  it.  is  to  100  Banco,, 

£864  16/  Anf.  fo  is  any  given  fum  Current 

to  its  value  in  Banco.  And  as  100  is  to  100  with  the 

Agio  added  to  it,  fo  is  the  Banco,  given  to  its  value 

Current. 

q3*  Bank  money  being  worth  more  than  Current, 
the  difference  is  called  Agio,  and  is  from  3  to  6  per 
Cent,  in  the  Bank's  favour..       r       . 

.    Example  5* 

Change  no  Guilders  12  Stivers  Current,  into 
Santo  Florins,  Agio  4  per  CenU .  ■ 

GuiL  GuiL  GuiL  Su  Guik  St.Gr.  Pen. 
As:  104: 100;:  1 10  12  :  106  .  6.  1     6  the  Anf. 

-■-.*'    Example  6.  / 

Change  340  Guilders  12  Stivers4  Banco  into  Cur^ 
rent,  Agio,  tiP'r^Cent,, 

GuiL  GuiL  St.Gr.  GuiL  ft.  GuiL  St. 
Asioq-:  104  12  1  y,  34Q  *2  :  IS*    7   Anfwer. 

Third,  With  F  RA  NCE.   m 
At  France  accounts  are  kept  in  Livres  Sols  and 
Deniers,  Exchange  being  made  by  the  French  Crown, 
whofe  Par  is  4/  6d  Sterling.  • ,  :  % 

Note*  Twelve  Deniers  make.  1  S6l,  or  Sou;  20 
Sols  1  Livxe,  and.  3  Litres  1  Crown,  or  £cu. 

■  :  a  Exam.* 
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Example  t. 

WJiat  Sterling  money  mud  a  Merchant  pay  in* 
London  to  receive  in.  Paris  4000  Crowns,  Exchange 
at  c^d  per  Crown,  or  Ecu  I 

C    d        C      £ 

As  1  :  54  : 1.  4000  :  900  the  Anfwer- 

ExAMPLJB    2. 

.  What  number  of  Crowns  muft  be  paid  at  Pari* 
toreceive  in  London, £900,  Exchange  $$d  per  Crown  I 

d    C       &        C 
As  54  :  1  :i 900- :  4060  the  Anfwer. 

Example  3. 

What  will  i4oTjivres,  6  Sols,  8  Deniers  amount 
to  in  London,  at  $(>dper  Crown  or  Ecu  at  Paris  \ 

Cr.  d     Ltv.folden.fc   s  d  . 

As  1  :  S&  "  *4°     6    6  :   io  18  3  J  the  Anfwer. 

Example  4. 

r  To  how  much  French  money  will  /io  18/  3</i 
Sterling  amount,  Exchange  at  564 (per  Crown  ? 

J    C     £  s  d    Liv.  folden 
As  56  :  1 : :  10  18.  $\  ;  140    6    8  nearly  Anfwer.. 

Fourth,  07/J   S  P  A  IN. 


In  this  Kingdom  they  keep  their  accounts  in  Piaf- 
tfes,  Reals  and  Marvadies;  and  Exchange  by  the 
Pftfec;vwhofe  Par'ii  4/  6d  Sterling. 

.Note.  372  14aryadiej5  make,  x  Rial,  and  8.  Rials 
I  Piaftre.  :  .; 

Exaja- 


3^2  Exchangt. 

Example  i» 

For  fix  hundred  Guineas  of  good  Brkijh  goloV 
How  many  Piaftres  I  jpray  let  be  told, 
Exchange  fifty  pence,  per  Piaftre,  not  more*. 
All  this  with  much  eafe  you  may  quickly  explore? 

d  Pi.  Guin.    Pi. 
Example  *♦ 

SuppoCe  Spain  draws  upon  LanAm  for  3024  Pfe. 
ftres:  VRhztSterting  money  wiH  this  draught  ma&ma 
to,  when  the  Exchanged*  50^ /*r  Piaftre  i 

Pi.  d     Pi.    g 

A»'x  :  50  ::  3024  :  630  the  Anftoer. 

Example  3* 

Change  £4000  10/  4</|  £/*&p  into*  $/><*»#&  mo 
*ey,  Exchange  at  $ 4^  J  /*r  Piece  of  Eirht  r 

*   y     P.      ^    sd      Pmei 

As  54$  ;  1  ;:40oo  104*  :  ij&o^if,  Aafwef- 

Example  4. 

Admit  #//&«*,  or  any  part  of  Spain  remits  to 
£**<&*!  60  Piaftres,  3  Rials,  8  Marvadies,  Exchange 
at  5 1  *  I  t*r  Kaftre  :  What  wilf  this  remittance  % 
iftount  to  in  Sterling  moncji 

,    P.    d      P*  ri*m».  £  f  £ : 
Asi:5i|::i6o  j  a  r  348  3|ff4theAnfwcr, 

Fifth,  With  PO  R  TUG  A  L. 

Accounts  are  fcep  t  in Pbrtmal  roMffreas  a«rf  Reas* 
and  they  Exchange  by  the  Milreav  wfcqfc  Far  b  a-- 
bout  6/  %d  £  or  6s  yd  Sterling. 

Nate.  4**IUas  a*kt  r  Cntfadoe-,  iwrfiooolteas* 
I  Miirca. 

Exam* 
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Exchange, 

_  t 

Example  i. 

A -Merchant  at  Lijbon  remits  to  his  Correfpondent 
in  London  iooo  MUreas-.  How  much  Stirling  mnft 
he  receive.  Exchange  at  5/  hd  per  Milrea  I 


9 


Anfwer£275     Jg  £ 

*••  *• 

J      «o 

Example  2. 

To  how  much  Sterling  will  190  Milrea*  604  Rca* 
amount,  Exchange  at  yod^per  Milrea  ? 
7W#7.    </         Mil.  Reas     £    s     d 

A»  j  :  70$  ::  190  604  :  s5  if  9 1  if£  th«  A»f. 

Example  3. 

How  many  Milreas  will  £55  15/  9</{*t§  amount 
to,  Exchange  at  *]od%  per  Milrea  ?• 

d     M.    £    s    d  Mil.  Reas 

As  7oJ  :  1  :  SS  *S  9  £4*4  *•  190  604  the  An{Werc 

Scholium. 

When  feveral  weights  or  atea&res  of  different  cow- 
tries  are  compared  together,  and  it  is  required  to  find 
how  many  of  the  one  are  equal  to  a  given  quantity  of 
the  other. — Fir  ft  place  the  numbers  alternately  under, 
each  other  in  two  ftraight. columns,  in  fuch  manner 
that  no  two  terms  of  one  kind  may  be  found  iir  ftfte 
and  the  fame  column,  then  multiply  the  numbers  to- 
gether in.  the  leaft  column  for  a.  dnrifbr,  and  the  num- 
bers in  the  other  column  ( wh*re  the  odd  term  is)  for  * 
dividend,  and  the  quotient  will  be  the  anfwer.— The 
work  may  often  be  abridged  by  rejecting  numbers  that 
are  alike  taboth  columns. 

Exam- 


594  Exchange. 

Example  i. 

If  i  Cwt.  of  goods  at  L oniony  are  equal  to  124  ft 
at  Paris,  and  112ft  at  Paris  are  equal  to  100 ft  at 
Lijbon.  How  many  pounds  at  London  are  equal  to 
140ft  at  Lijbon? 

fc  ft 

Firjl  112")       f  London  1 24  1     t  f  P^W/ 


112  }>at<{  P^r//  100  J        IZ//& 


124  1 
100  J 


>on 


1 4a  J       \^  Lijbon 

Then  per  Scholium.  112X112X1 40=  1 7  $  6 1 60  the 
Dividend,  and  1 24  X  1 00=:  1 2400  the  Divifor,  by  which 
divide  1756160  and  the  quotient  will  be  141ft  1^7 
the  Anfwer. 

Example  2. 

Tf  1 00  ft  at  Copenhagen  be  equal  to  80ft  at  Rome, 
and  1 00 ft  at  Rome  be  equal  to  114ft  at  Madrid.— 
How  many  pounds  at  Madrid  are  equal  to  i8ofe  at 
Copenhagen  ? 

ft.  ft 


(Rome 
at  {  Madrid 
[  Copenhagen 


Firft  100  1    .   f  Copenhagen       80" 
100  J       \  Rome  114 

ifro 

Then  per  Scholium  in  the  preceding  page.  80  X 1 1 4 
X 1 80 = i  64 1600  the  Dividend,  and  1 00  X  100=1 0000 
the  Divifor,  by  which  divide  164 1600  and  the  quoti- 
ent will  be  164/^.  -/T  the  Anfwer. 

Promiscuous  Qjj  e  s  t  i  o  n  s. 
Queftion  1 .  by  Mr.  John  Ward. 

See  his  Mathematicians  Guide,  page  108.  5th  Edit. 

Suppofe  I  would  Exchange  /$27  1 7/  6d  for  Dollars 
at  4/  6d  a  piece,  Ducats  at  5/  &d  a  piece,  and  Crowns. 

at 


Exchange.  395 

at  6/  id  a  piece,  and  would  have  2  Dollars  for  1 
Ducat,  and  3  Dollars  for  2  Crowns.     How  many  of 
each  fort  mutt  I  have  ? 

Firjl  54^=.  1  Dollar,  68^=1  Ducat,  y^dtzzi  Crown 
and  126690^  =  ^527  175  (yd.  Then9  as  (,/*rQueftion) 
there  muik  be 

.  2  1  Dollars  for  \  l  £"cat 
and  3  J  (2  Crowns 

confequentiy  it  will  be  but 

andffofalcrUoCwn}foriDol,ar      " 

therefore  54  -f- 1- =  136^  the  Divifor,  bj 

which  divide  1 2  6690^  fee  Divljion  of  Vulgar  Frafiions) 
and  the  quotient  will  be  927    ~\       "g   f  Dollars  "]   -6 

.  f  I  of  which  is  }  ??  \$*\  £uca<s    f  t 
and  f  J  I  618   J      z;   L  Crowns  J    g« 

Queftion  2  by  Mr.  Malcolm*  , 

If  I  receive  11  Crowns  an  7  Dollars  for/.  4  10/  io</, 
or  4  Crowns  and  3  Dollars  for  £1  15/  the  value  of 
1  Crown  and  1  Dollar  being  the  fa me  in  both.  What 
is  that  Value  ?  £  s     d  d 

Jirji  4  10   10  7  __  f  1090 
and  115     o  J        \    420 

d       Cr,    Do*  d         Cr.     Do. 

Then  10901=11  -f  7 
and    420=   4  +•  3 


g  >J3  o  S  3270  =  33  +  21 
S  -°  171  &-S  U940  =  28  +  21 


Rems.  ^330  zz  5  Cr. 
and  confequentiy  the  \  of  330,:/  =:  5/  6i  muft  be  the 
value  of  a  Crown,  and  as  4  Crowns  and  3  Dollars 
are  equal  to  35/,  therefore,  from  that  fum  deduct  22X 
the  value  of  4  Crowns,  and  the  remainder  will  be  13s 
the  value  of  3  Dollars,  whence  4J  4^  (the  -f  of  13/) 
muft  be  the  value  of  a  Dollar. 

A  L  L  I- 


(  39«) 


.ALLIGATIO      N. 

BY  Alligation  you  may  find, 
When  fev'rai  fimples  are  combin'd  ; 
Or  mix'd  together  ib  to  be, 
Juft  of  a  middle  quality. 

Case    i. 

When  you  are  to  refohe  a  Queflion  in  Alligattok 
Medial  which  teaches  honv  to  find  t  he  mean  rate  of  a 
mixture,  when  ea<:h  particular  quantity  and  their  fe- 
veral  rates  are  given,  ohferve  the  following 

RULE. 

Take  care  at  firft  to  multiply  , 
The  quantities  o'th*  mixture  by 
Their  price  refpeclive,  and  diride 
The  fum  o'th'  produces  next,  (befide) 
By  th'  fum  o'th'  quantities  you'll  fee 
The  quotient  the  mean  rate  will  be. 

Example  i. 

Admit  a  Farmer  would  mix  10  Bulnels  of  Wheat 
at  6s  Sd  per  Buihel,  with  36  Bulhels  of  Rye  at  4/  4^ 
per  Bufliel.  What  would  a  Buftel  of  thijs  Mixture  be 
worth  ? 

r        \  20  &^_  Wheat 


6  8|_|6  134 
4  41      7i6- 


Sum56 


f7)i4 
5<H 


94 


1 8)^2 
Anfwer 


1  4 


> 


sf  2d. 


h6|5  ° 

the) 

j  whole 


Rye 


8  Buihels")   *) 
1  BuAel  J  ^  _ 

ExAM- 


3# 

r.  •     i^EXAMRLB   2.  .    ,   •  --'T 

Fat  7*ty  well  known  for  a  merry  old  blade, 
W*en  cracking  Tiis  jefts  at  his  fuddline  trade,        -j 
M«'d  a  cafk  offour  different  forts  of  ftrong  beer,    «* 
Whofc  prices  will  quickly  be  made  to  appear ;         ^ 
Twelve,  gallons  at  fix  teen  pence  *  firfthe  drew  but,  % 
Next  nine  galldns^riore  of  the  beer  he  caird.j/e?«f, 
Which  was  charg'd  at, two  fliillingS  per  gallon1  not  lefs, 
The  Vdiueof  which  you  may  eafily;guels.'  '         d 
Next  ten  galFons  more  at  the  fate  f  here  fubjojn*ct Af  18U 
And  fix  of  the  liquor  which  pleated  his  mind,  \d  ( w 
Whofe  fate  in  the  margin  $  you  alfoinmy.fiiitU  -^tj[^ 
Now  how  much  per  gallon  muft  th'  liquor  be  find 
To  Job^Katph  tor  &inunt  be  pleased  to  unfold  ?*. 

-**    '.'7    r>  «j.»  -ji/y  tlfvir*    jo 
*i   •.  •   j    .4'.  >■  '2*r/A       ,{VlK.l  \ 


-  qj.'.'i 


*   t  r>  ii  « rr« 


*-*•* l j  i 


•  i     • »  j  .  * 


20 J  LI20 


V2  f 
•  hi 


6 


Gallons 


*    .'■  :    '■'."■!  E,,Ahftf*t ^iyJ  '•ii'Gal.of th«/| 

«    •*    «'   'fv;.)   TO  ;*.-  -.J   Mj.i     7*3ifi.'>.  .     :*    •  J^*' 


,<j 


1    < 


v,  ,</;;>  .n  -  >Crvi',rf'sirttt*i 

^  #%fo  f mr  *** .  £*  revive  a  Qucftion  in  A  i  l  i  g  a  tm> * 
Alte rnatr,  (which  is  the  reverfiofAWigzuoa  Medial 
mnd  confequently  tppy  be  proved  thereby)  obferve  the 

follpu'eg. »..,....     -■     • 

^The-  rates  6th  Ample*,  Atf  to  fight, 

In  a  column  under  each  on*  wrjte; 

And  the  meaH<*a«e  before  lit  (bid  A 

Juft  oppofite  09  the'  left  hand,  .      <  . 


1 


L 


The  fev'nrt  rattsowft  Hated  be,  S 

0»/»  greater  than  the  xwf9  you  fcf  ,  g . 

Xo  ***  or  any  numVr  of  left,  g 

%n     ..    Or  otjierwife,  juft  the  reverfe  ;  2 

One  lefs  than  the  compound  one,  you  1  .    j^, . 
.  I-lnkto  a  greater,— Tyro,  true.  i      «** 

^    %  Or  any  number  •  m  your  view.  j .     • 

.    'To  take  the  difference  "now  prepare,'  , 

tfflT  mean  and  rates  whatc'er  they  aci ', ' :  , 
Which  oppofite  the  rates?  you'fincL  :  '  '  "'*  . 
Are  KnVd,  or  varioufly  combin'd*  '    '.' 

<N&e.  frisvpfain  fkra  theiai*overaentio«ed  role  (as 
well  an  fiflbm  api  tfgttavfr  <{»ocefr  rVdm  -wfccdce  tfee 
Rulc^idewred) ^that  aii-^efeoHs jo£ tbis^Cale^rer in- 
determinate and  admit  of  various  Jtafwers,  except 
fuch  Queftipns  that  have  but  .one  Rate  eac]*t  cither 
greater  or  jjtfs  than  the  Wan,  for  tfpch  sj  QuaftMn  will 
only  admit  ©F  one  wfcyof  Jin&ng,  Wd1  canfe£uently 
(by  the  Rule)  wiH'htveibutdnfe  An fwer>tho,Ul  lum- 
bers that  bear  tjie  fame  proportion  between  thetnfelves 
as  thofe  that  compofe  the  Anfwer  will  alfo  fatisfv  the 
condition  of  the  Queftion,  lb  that  after  one  of  more 
AnfVers  are  obtajneki  by  the  Rule  .you  maylTnd  as 
many  more  as  you  {Sleate  by  mcreaung  or  decreaung 
the  quantities  in  any  proportion)  or  by  only  increafing 
or  decreafing  the  quantifies  of  any  one  or  matt  Jingle 
fairs  of  yoi*-fcllows-  ifi>  any  fcfropaitiem  «nd<ksKing 
tile  others asr they  arc*  .  •.«  *  -*',  -  »- 


«.rs 


A  Grocer  wou'd  mix  Sugar  at  nj,  6</  xm%$Jper 
pound,  fo  that  the  Compofitfonr'may  be  worth  id  per 
pound,  WbattjuantUy  ofeach  ji^J^aJbe^ 

Having  fir  ft  linked 

feveral'Ratesa- 

grecablc  to  the  Rule 

in 


•   t  O  4      Hi        I  5J  <$,    g™ 


ixvthf  preceding/*^,  faherchjJt  is  rplain  that  jftrtfe 
Rifce*  will  admit  but  Qt  this  one  way  of  linking)  tbm 
tjie  difference  *  between 5 and  .7  p/*. ..a  isplac^dagajni$ 
li.its  yoke-fejlow,  the  difference  between  6  and  7  ii 
*  which  is  'alio  placed  agam^  ijfjjs  yoke-fellow,  ana 
ishe difference  between  7  and  UIS4  which,  becaofe.it 
%aj*  jwq  yokA-f^Dow^i?  placed  againft  them  both  wa; 
againft  6  and  5,  fo  that  as  oft  as  the  (grocer  tafes£  8> 
at  i;Wa.ponnd,,be-mnft*ake  ^of.wb.^f pother 

twpfo^tstp.mike iip  the  Mixture.  ..',"• 

Example  2. 

:  .OM.ACrrrp.  the  Miller,  woVd  mix  as  we  find. 

Wha{  Co*n  youotyexve  in  thejnargi*  #  fntyoua'4* 
,  Hp**  «wh.4>£tftch  fiwt  will  e**%  agrea 

To  he  fckl  at  £  v*  Anllin^i  /#r  buft*)  tall  mt  ? 

Ba*l«yJ       la*  -»J      'UfJ 


•4oJ 


f  Wheat  80—1  id  1  f  Wheat 


Rye      661 


Beans   **J  [    6  fT1?]  Beans 
IBariey  44_f  *>  J  (.Barley 

The  fcvcral  Rates  heina;  linked  together,  the*  thf 
difference  between  44  andfowz*  16*  isjplacexLagainft 
80  its  yoke-fellow,  the  difference  between  53  and  60 
which  is  8,  is  placed  againft  66  its  yoke -fellow,  the 
difference  between  60  and  66  is  6.  which  is  placed 
ajjajaft,  fa.jJP  yoke*  fellow,  and  the  dHJerence  Jbatweea 
$0  aqd  9$  is.  20,  whiph  is  pJajcef  againft,  44  to  yoke* 
fellow,  fa  that  *4  BnibeU  of  Wheat,  8  of  Rye,  6  of 
Bean*,  and.  20  of  JBapley  at  the  reJpe&iye  prices  above* 
mattaed  wU}  W9P?fe  the  MUtwe  worked,  prt  if 

Lis  you 


<foo  Alligation. 

r  » 

yon  were  defirous  to  make  up  a  lefs  Mixture  than  the 
ibdve,  as  fuppofe  a  quarter  part,  then  divide  the  fe- 
Teral  differences  or  quantities  by  4  and  the  Anfwer 
*ill  be  4  Bufhels  of  Wheat,  2  of  Rye,  i  |  of  Beans, 
And  5  of  Barley,  'which  numbers  being  in  the  fame 
proportion  between  themfelves  as  the  above  mentioned 
differences  are,  will  therefore  compote  the  required 
^fixture.  d 

d  '[  Wheat  S<5 — I  8         0  R9  if  80  and  52  be  link- 
^  J  Rye      66-1  u6    ed  together,  and  66  and 44; 
I  Beans    52-1*20    and  the  differences  placed 
I  Barley  44-'      6    refpe<Uve)y,theAnfwer{you 
fee)  will  be  S  Bufhels  of  Wheat,  16  of  Rye?2b  of  Beans 
and  -6  of  Barley.     Or,  ibppofe  you  wou'd  have  twice 
as  much  Wheat  in  the  Mixture  ate  this*  way  of  linking 
the  I&ttes  produces,-  and  but  \  part  of  the  Rye,  then 
(according  to  the  N$te  in  page  598)  double  the  quan- 
tity of  Beans  as  well  as  the  Whea£  (their  pf  ice^being 
Joke-fellows)  and' alio  take  as  well  \  part  of  the  Bar- 
ey  as  the  Rye  (they  being  yoke-fellows),  and  the  An- 
fwer  will  be  1 6  Bu  fie  Is  of  Wheat,  2  of  Rye,  40  of  Beans 
and  3  Pecks  of  Barley. 
d 

6o^Rye       «6_t  |  \\6       [16    be,  linked  botlrwith 


.  f  Wheat  $cCZrh6,8    |  24        AGAIN,  if  80 

J  Rye       «6_    I A\6       [16    b* linked botlrwith 

J  Beans   52  J  J  120         20    52  and  44,  tand  66 

I  Barley  44  J      1  $,20     2.6"   with  44,  and  the  dif- 


ferences pJaced~r3peciively,  the  Anfwer  (you  fee)  will 
then  be  24  Btifheis  of  Wheat,  16  of  Rye,  20  of  Beans 
and  26  of  Barley. 
d 


16,  8  [24  ALSO,  if  80  be 
8  24  linkedbo*hwith52 
20'  26  and  4 4, and  66. both 
t  Barley  44— -*  •  6,  io  26  with  52  and  44  and 
the  dhTerferices  placed  refpecttvely  (remembering  that 
if  any  Rate  have  :two  yoke-fellows  it  will  have  two 

differences) 


.  f Wheat  80:  ._, 

6oiBeax»  52LU      6i 

I  R*rt<»*  a* — I  6. 


AlUgfitkn.  4PI 

differences}  the  Anfwer  (by  this  way  of  linking}  will 
be  2  a  bulhels  of  Wheat,  24  of  Rye,  26  of  Beans  and 
26  df  Barley1,  and  that  all  thefe  different  Anfwers  will 
compofe  the  Mixture  required  tsefcfily  proved  by 
Cafi  1  of  this  Rule,  and  thus  you  fte  innumerable  An- 
fwers  to  any  Queftioa  of  this  kind  may'be  eofity  ob^ 
tained.-.— There  are  other  ttayt  of  Unking  the  ilutes 
of  this  Ex£ftijtie,  feutchefe  already  given  I  are  j  qui. te 
sufficient  to  tfiew  :d»V  naettfcd,  atid  las  I  jtavt-been  lb 
copious  in  explaining  this  Example^  I  fnaU--therejore 
in  each  of  the  following*  ones  in»  this  Rule  that  will 
jtdmit  of  being  variouflv  linked,  (hew  but  one  way  and 
confeaufixuLy  obtain  but  one  Anfwer  thereto.  '.*'.. 


^  t  ^'CiUV 


When  you  are  to  lrefolve.dX)^Meftion  in  AHigatioQ 
Partial,  v/z^Wrr^.pne  oitiie  quantities  /*,£*  mixed  is 
given  %  obferve  the  following  rule. 

As  th*  difference  that's  (landing  fair, 
Againft  the  price  o'th*  given  Ware 
Or  quantity,  whatever  it  be, 
/.         .  „  Is  to  the  given  quantify; 
.....:    \     So  are  the  oth*r  difference*,  '  *  M-  l=H" '? 
'     To  the1  refpeaire  quantities.  •       ' /a '.  f/fc* 

A*  mit  a  Miller  Wd  mix  *q  Buftels  of  TWhUt"ai 

,    $s  bd  per  Bufliel,  with  Rye  at4s  and  Barley  at  3/,  and 

Would  fell  the  fame  but  again  at  4/  M  per  Buffieli-1 

How  much  Rye  and  f&rle?  mult  lie  lake  ?    -        ■*  ?  * 

'  ' '    J        L/'j: Wheat  66T1 18,6  j  fl4^ 
j4<{  Rye      48J    13     \j2 
»  ',  1  j  '•".  [Barley  36**.! la:     [  la    \    1  >tny 

A.  *^-«>n-lI2l-lI0l4^lRye  (to '^mb^d/wiA 
\  *  4  ^ii^i^I^W^I^^oof  Wh«at. 
*  iVs/f .  All'  Examples  that  tfclbng  16  thit  and  trie 
following  Cafe  may  be  eafUy  proved  by  the  Rule  in 
{agf  ltf>>  viz.  Alligation  Medial.  •-••'•  \  d » - •■  **»»«W 
" a  L I  3  Exam- 


ISxAMfLg    2. 

•  WhatiW**ti&  of  Gold  9tf,  i^ii  ajidL  *8,  grafts 
fine,,  qroft  be  niuid  wUh  8p  4z„  of  Pure<Jjold  wz,  fiich 
a*jfa  itGmtftfefiM  &vUuu  t^JCcwipfitioa^y  b* 

r5^i|4      j  14  .  Am: 80^4^39^ <»f  15,16, 

i6-*-J  4      J   4    aad  tB  €*r*8s  fine,  Aafwer, 
•      ^* 

A  When  you  are  to  refatve  a  $££#&*  **  Alligation 
Total,  vX'wken'tik  Total  Sum  bf  the Quatrtitfesr** 
3W/  it  given*  obfetve%be- folhmng 

As'tirtum  bfdi^dlfiferekcesftir,- 

T«  th'  given  quantities  arway, 

"go  every  difFrence  will  be, 

To  its  relfre&ve  quantity.    '      •    ' 

ExAMPX-B;  %p  { 

Suppoie  a  Grocer  would  mix  3  forts  of  Sugar  at 
&f,8<fand  io</j><r fc ^^  to1uiveA<y^aUty  pf  1  Cwt. 
and  would  fell  it  out  zt'tfLffr.  \J&.  Ho*  much  of 
^c^/0Ft.mufthe,.taVe?  y§:,.  ; /  " 
*  Jo  /l? 


5<    !]  f1' 


Proof.  As  **4: 7*4«^*l*ebi  the  Mixture  : :  1 : 7 
Ae-noesmipckfe^givettv 
:<M>/e»  :  It  isTOrytfbifSdus  from  the  ffl»Ar  In  page  $97 

tfot  .jfe*  r,*tt,  s  in  j hir  a*£  t£e  two  text  preceding £** 
Wgty  WiU;adfnit  of \&m#9ktf  iA  no  other  manner 
than  as  they  are*       .  v,. . ..  v    ,  '•         .  a 


I'A/ 


'■'■'  :1     -:  :Ei£AMM,^    Jr.-*1*  ',-     ';-V'     ' 

.  Suppofc  I  was  to  mir  op  a    canifter  of  Tea  to 

contain  308) -of;} -different  prices,  ^iz.  of  .4^  jv,--" 
tjj  and  \os  per  fe*  fy  as.  Co  .ijjake  the  Mixture  worth 
ar/wft-  'flottauch^-eachjCortjmW  I'tail*  ?.* 


Promiscuous  Qj; estions. 
Qacffion  i.  "by,  Mr.  fames  Har4y. 

A  Hogfheadof  WiacthstfiOil.  n,Gtiip!»B%  %-as  low- 
ered witE,WatpT,io^h3t:tltAMHKtuto»t,4<  Of/"''-  Gal- 
lon would  juft  fetch  the  ^ria*  of  th*  Jdogihead.   What 
quantity  of  Water -,wa»  aWed  ?    . 
s  rf,<W.     £  rf-.    ' 

Ai-4  6  :  1  ::  15  ij  :  70  Gallons,  from  wnich  de- 
d*a  63  (the  imuiWr  of  GttUons  in  a  Uogfhead)  and 
there  will  remain  7  GaHotu,  the  fumny  «f  Water 
that  wu  added,  t   ; 

■s     Qjieflaos.  b  t>y  Mr.  ■Edifjar.i  Cortex. 

A;Go«fiaith  hath  Gold  cf,4  feverai  focts  of  finjf- 
neft,  w'z.  of  24  Carafts  fine,  and*  of  33  Ca'rads  fine, 
of  2.0  Carats  fine* i  and  of  it  Caracta,  fine,  and  he 
would  mingle  To  mufh  of  ea^wirh  'A)\ay,  that  the 

wlok.&fais-ftE  3$  Qnnee»  of.Gold  f«  jningled  rm$ 


4°4  Alfrgatidk. 

bear  17  Cara&s  fine.    I  demand  how  much,  of  each 
be  muft  take  ? 


»7 


27— 

17 

2 

20j 

2' 

3*5 

k  0— J 

7 

»7 

2 
S 

7 


Sura  36 


Vwh.qty, 


'Note.  In  Mixtures  it  fometimes  happens  (as  above) 
that  one  ingredient  bears  no  value  but  is  ufed  only  to 
increafe  the  quantity  or  diminifti  its  worthy  and  there- 
fdre  mul  be  reprefented  b?  a  cyphejr,  as  Water  mix'd 
with  Wine,  Copper  or  other  Alloy  with  Gold  or 
Silver. 
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ARITHMETICAL  PROGRESSION. 

HII8  Rule  diretfs  yota  very  fair, 

When  any  ranks  of  numbers  are 

I ncreajirig  or  decfleafing  by  ; 

A  common  difference  low  or  high.  :' 

A  Series  of  P  rogrejjionals  (or  as  f0mecall  "etti  Aritb. 
meticai  Pro^rthna/s)\sz  rankofnumbers(above  two) 
that  follow  each  other  increafing  or  decreafing  regtw 
larly  by  a  Common  Difference*.  /  •  . 

Hence 
1 .    av  - \ 3»  •  4>    Sf    6 ')  T6  ^  jr  iacrfeafidgl  *      ( 1 

i 


*»■ 


i, 

3> 


3* 

4/ 


5» 
and 


4» 

7. 


jo,  25,  ao,  !ij,  to,   yi'.S^fleefckfinfc 


'5  3 


a;  a,: 


'UJ  J  J?     increafing 
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The  Numbers  that  compofe  9  Rank  or  Series  of 

J>  ro%rej/ionals  are  called  its .  Terms %  whereof  the  firft 

smd  7*/?  are  called  Extreme*}  and  any  two  equally 

ctiftan*  from  them  /Has*/*— - -Now  when  the  Numbe* . 

of  the  Terms  is  even,  the  Sum  of  the  Extreme*  is  *f  «<* J 

xo  the  5«ffif  of  a*y  /<w*  Means  that  are  at  equal  diftance 

from  fuch  Extremes  thus,  in  the  Series  $+  4%  $$  6.  tbt 

Sum  of  the  Extremes  3  and  6,  is  equal,  to  the  Sum  of 

the  Means  4  and  $.— i- Ami  if  tht '  Number  of  Terms 

io  the  Series  he  odd,  tivfcf  the  mifUfe'TArmSori  Afifa* 

^always*  equal  to  tkc&wt  fifth*  Extremis*  fo  in.  that 

Series  4,  10,  16,  22,  z%\ihe  double  1  of  tkf /Me* n^ifait 

equal  to  the  Sum  ofthe.Ex/rqmfs  4  and  28. 

There  are  $.  things  to  be.  obftrved  jn  Af}th**tieat 
ProgreJio*u<iiz- 'liJf ';  .",  ,  ■-     ' 

2.  f         )  laft  }  T<rm  """P00*  *c{  grlateft 

3.<  The  I  Number  e£  Terms  . 
x  4.  1  .  ^  LCommonExpefsJ^IDiffcrencc.     .     j 

5.  I  J  Aggregate         J     |Sum  of  all  the  Termj| 

Any  three  of  thjcfe  being  given  the  other  two  may 
be  eafily  found.    -j  :    -  1    :    1 

Proposition  1. 

Jfi&*«  /£*  firft  Terov  Number4  iof  Terms  and  Com- 
mon Excefs  are  given  tofina\  the  Jaft  term, 

RUfE.  it 

The  CoromoSsc&SfenenceYuba^ct      ' 
From  th'  number  of  Terms  (to  be  exact) 
When  multipli'd  by  th*  common  excefs,. , 
Let  it  be  more,  or  be  it  lefs, 
Th'  remainder  added  to  th'  firft  Term* 
WSW  give  the  laft  I  can  affirm. 

0r%  Multiply*  the  Number  of  Terms  minus  Unity 
by  the  Common  Excefs,  to  the  Product  add  the  firft 
Term,  and  the  Sum  wilt  he  the  laft  Term.  - . 

.    Exam- 


«* 


Jniit*i»tfht  Trtgttfhh. 


Example. 

«  • 

.  What  is  the  laft  Terrpnf  an  Arithmetical  Pngrrf- 
jfatofStrief  beginning  at-^aad  cautioning  by  the 
fawn-cafe  of  2  to  60  plage** 

>  Firft  60x221120,  and  i4o-»22siift  Bw»  11S+4 

si  as  tie  laft  Term  required. 

P  & o  p  o  s:x  x -LO.N  a. 

w  JWr*  •Ar  >fiM  **rf  laft  *  Thrifts  ( vfe.  the  two  Ui* 
trektiea)  4«rf  "Number-  <tf  !T%*ms  are>giv+n  t*ft*d  tie 
Su*of «ft< tbt  T»nri»  **  Strict;  '         .• 

'The'SumoHh*  Extremes  multiply    • 
Id  to.  half  the  Number  of  Term*  fhatY  by 
And  th'  aufnarqttkWy  yoiLll  defcrj 

Exa-mfub  •*.  •  ^'/  :   .  :  r 

How  m*uy  Strokes  does  the  Hammer  of  a  peck 

trlkeiil  12  Hours  ?=     J  .    ( 

1  +  12  =  13  the  Sum  of  the  Extremes   ' 
6  half  the  Number  of  Terms 


.ir 


'  *    .  ■  <j  k 


1  +  12  _ 


trokes* 

60 


*        » 


1. 


) . «, 


I   1» 


EXAMPJ-fi.  A* 

Near  AfavArAtjaitt  wag  lately,  made 
.   Ji  wager  by  a  Taj/cr, 


Obc 


,* 


/.'   i 


One  hundred  Stpnes,  to  jgother  up, 

A?  told  me  by  a  Sailor, 
T<>  dcrthc^ftwtiheiidk  allowed 

In  minutes  Farty-jfo**.  - 
Jttfc  JbinHyWllits'*  number  ferr, 
>  'Tis  time  as*  Urivakw*./    . 

Rjeht,in  a.line  the  Stones  were  plac'd  /<?/2 

..   ^ExaA  a  yard/afm^er,'  "  ^ 

How 'many  mjles  then  did  he  rem,.. 
V;"  '     T'ogatlter.upth'atiitunb^rf'*  ' 

'  T*rom '  what  Is  here  fubjoift'd  f 
; '  : l J  Eptfcl  the  tiihe^fe ^fcy  rUff '    ■  ;  ' " 

.      ..-  Tp.pleaife  his' atfx'pus  mind 

...  $$  vejy  |>JUun  frpm  the,. t^jeftion  that  twice  the  Sum 

W!t^%F,S?!^9H'^r^^W  *id. . Common'  .Differ- 

:.»m;  i :  "u  •■  W':™!*'      ...  r*-  % .  ,  ^ 
#n<M?«  As ;ftWl i  i;.i : ;  iQipo^o^y    (Time]  * 

When  the  fir  ft  Term,J  NuratJer  of\  Terms  mnd  C6m> 
jQ^TL&tfwj  givtn  £q  find  the  Sum  of  al^the  Terms 

/Th'  Number  of  Terms  by  th'  common  Excefs  " 
. . . ,  Mtitirtfrr^wWt  ProcWt  make  lefs 
By  th'  common  Difference,  and  to 
^ba^sJeic9l^d.imce.th'fir9'Tem.a!f6:  .;    *! 
.    Thenialf  of  ^hat  Sum  multiply.      ..  ;'  ./     r; 
'By  th'  Number  ©f  Terms  ah£y ouf i I-efpy  ,       ^ 
.    .    .Tfce  Sum^of  al.l,--*-the  Series  tnie,.  ' . 
,,      Afundejrneatfi  TH  quickly  fliew.'    '    '"^•-I    ; 


^»^^^*^<*ihi  hi  *J+. 


*  i  t.  To  gatlier'thein  £rtgiy  ?aod  put  themJntoa 
Ha&et'       ^  1252  Vifsii f^u  3ln«hiej^rr  Minme. 

Exam- 


4-tA  ■  Arhhmt^tcM^n^rejpm. 

■'■  ■ '   Example.  '-• '  ;  ' : ' 

Suppofc  I  agree  with  a  Pomp -maker  to  fink  a  WeB 
20  Yards  deep  and  am  to  pay  him  \s  for  the  firft 
Yard,  3/  for  tire  fecond,  5/  for  the  third,  and  fo  on 
railing  zs  every  Yard.  W hat  will  the  whole  amount  to? 

The  Number  of  Terms  multiplied  by  the  common 
Difference  produces  46,'  from,  which  deduct  2  the 
common  Difference  or  Exce'fs,  and  the  remainder  wifl 
be  38,  which  add  to  twice  the  firft  Term,twz.  2  and 
the  fum  will  be  40,  half  of  which  is  20,  which  multi- 
plied by  20  the  Number  of  Terms, produce  400  Shil- 
ings  =z  £ 20  the  Anfwer.— 0r,  ifyouadd  the  above* 
mentioned  Remainder  38  to  the  firft  Term  Only,  ac. 
cordting  to  Prvpofithnti  pfrge  '/flifi  (a^ct  not  to  the 
double  pf  the  firft  Termlthe'Sum  wj8  be  39  the  laft 
"Term,  an£  the  A  ftefe  wilt.lJe  giyeV  rife  'firft  Terra, 
laft  Term,  and  Number  SiTTerm^as  m^e  preceding 
Proportion*  page  406,  to  find  the  Sum  of  the~S«ffi«s 
and  therefore  the  Remainde^^  being  added  (as 
above)  to  twice  the  firft  Term  gives  the  Sum  of  the 
Extremes  and  confequeiitly  iyany  of  the  methods  lh 
the  faid  next  preceding  Ptopofitbfxhe  Anfwer  will  be 
eafiiy  foiiridtobfc£ao  as  above,       ,  ..   r,  ... 

1  Note.  When  tfte  firft  Term  and  common  Dftftv 
rence  of  any  Arithmetical  Series  are  each  of  them  an 
Unit,  then  it  is  plain  from  the  fit  ft  mentioned  Series 
in  page  464V  that  the  Number  of  Terms  and  laft  Term 
of  fuch  Series  will  always  be  equal  to  each  other,  as 
in  Example  1  page 406,  for  the  firft  Term  and  com- 
mon Difference  being  each  an  Unit;  therefore  the 
Number  of  Terms  and  laft  Term  are  both  equal 
viz  12; — But  if  either  the  firfFTerm  or  common  Dif- 
ference j^  any  afccn&jng  Arithmetical  Series  be  more 
than  an  Unit,  then  the  laft  Term  thereof  will  always 
be  WateVtbfcnits  Number  *>f  Terms  astui  the  Esanr 


»  "  .     a   »    * 
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pie  in  this  Proportion  the  number  of  terms  is  20  but 
as  the  common  difference  is4 greater  than  an  Unit  viz, 
2,  therefore '3 9  is  the  lad  'term  as  is  eafily  found  by 
Propofition  1  in  page  405. 

Proposition  4. 

/SFBmi  /£*  firft  andlzfk  Terms  v/z.  the  two'  Extremes, 
^#</  Number  of  Terms  are  given  to  find  the  Common 
Difference  or  Excefs. 

RULE. 

The  DifPrence  of  the  two  extremes, 
Divide  by  the  number  of  Terms 
Left  one— and  the  Quotient  will  be, 
The  common  DUFrence  you  will  fee. 

Example. 

A  Cooper  who  loved  to  fmoke  and  to  drink, 
A  Debt  had  to  pay  but  was  ftort  of  the  chink , 
In  Arithmetical  Progrtffion  agreed  for  to  pay 
The  Sum  at  twelve.  diff'rent  payments  they  fay, 
Th*  firft  payment  two  Shillings  the  laftjuft  a  fcore, 
The  whole  Debt  young  Tyro  with  eafe  you'll  explore 
And  what  was  the  Sum  of  each  payment  agreed 
By  the  Cooper  \o  pay? — Come  tell  me  with  fpeed. 

From  20  the  greater  Extreme  take  2  the  lefs  Extreme 
and  the  remainder  will  be  18  which  divide  by  1 1  viz% 
the  number  of  Term*  lefs  i,and  the  Quotient  will  be 
if  iV=i'  7^ttt  the  common  Excefs  or  Increafe, 
which  add  to  each  payment  and  the  whole  Debt  will 
be  found  to  be  £6  1  is  as  is  alfo  plain  from  either  of 
the  two  Proportions  in  pages  406  and  407. 

Proposition  5. 

.  When  the  firft  and  laft  Terms  viz,  the  two  Extremes 
and  Common  Excefs  are  given  to  find  the  Number  of 
Terms* 

Ml»  RULE. 


4 1  o  Arithmetical  Progreffiin. 

Rule. 

The  Difference  o'th'  Extremes  divide 

By  tli1  common  Excefs,  to  th'  Quote  befide 

Add  Unity, — the  Sum  will  be 

Th'  number  of  Terms  as  you  will  fee. 

Example. 

Admit  a  Man  was  to  go  a  journey  and  his  firft  day's 
travel  to  be  6  Miles  and  thelaft6o,  everyday  encrea- 
fing  his  journey  by  4  Miles*  Howmany  days  would  he 
be  in  compleating  the  fame. 

Firft  60—6=54  the  Difference  of  the  Extremes  Then 
divide  54  by  4  the  Common  Excefs, and  the  Quotient 
will  be  13!,  to  which  add  1  and  the  Sum  will  be  147 
days  the  Anfwer. 

Proposition    6. 

When  the  laft  Term,  Number  of  Terms  and  Com- 
mon Excefs  are  given  to  find  the  firft  Term. 

RULE. 

Th'  common  Excefs  firft  multiply 
By  the  number  of  terms  left  unity, 
The  produft  from  th*  laft  Term  fuhtratf* 
And  the  Refult's  the  firft  in  fad):. 

Example. 

A  Gentleman  to  beftow  his  Charity  takes  out  of  his 
Pocket  a  certain  number  of  halfpence  which  he  gives 
to  12  poor  perfons,  every  one  receiving  3  more  than 
the  former.  What  had  the  firft  when  the  laft  receiv'd 
two  Shillings  and  what  was  the  Sum  the  Gentleman 
beftow'd? 

Firft 
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Firft  The  number  of  Terms  lefs  1  viz.  1 1  multiplied 
by  3  the  common  Excefs  procjuces  33  which  deduc* 
from  48  the  halfpence  in  is  and  the  remainder  will 
be  15  half fience=7rfi  th«4pni  the  firft  perfon  receiv'd 
Webby  Proportion  z,  page  406,  or  by  Prdpoftt ion  3 , 
page  407,'  it  majbeeafiiy  known  that  15/  oi.  was  the 
whole  fum  that -the  Gentleman  gave  away.      V: 

Proposition  7. 

-    When  the  Number  of  Terms,  Common  Excefs  and 
Sum  of  all  the  Series  are  given  to  find  the  firft  Term, 

RULE. 

The  fum  of  all  the  Terms  divide 
By  th'  number  of  Terms,  and  befide 
From  the  Quotient,  fubtra&  (not  left 
Than)  half  th'  product  of  th*  common  Excefs 
Into  th'  number  of  Terms  lefs  Unity, 
Th* remainder  will  the  firft  Term  be  • 

Example 

Humbly  addre/s'd  to  all  ingenious  young  Ladies.     . 

Near  Nantwich  town  now  lives  a  charming  Fair, 
Thither  ye  blooming  Maids  in  hafte  repair, 
There  learn  the  force  of  Wit  and  Beauty's  Charms, 
And  Virtue  hourly  guarding  her  from  Harms, 
There  learn  t'  admire  fupenor  Reafon  Senfe, 
The  pow'r  of  Wifdom  and  of  Eloquence  ! 
All  you  can  wifli  in  this  bright  Maid  combine, 
To  make  her  lovely  and  appear  divine ! 
Well  vers'd  in  figures  is  this  charming  Maid, 
Minerva  fmiling  gives  her  all  her  Aid, 
Inftrults  the  Fair  as  Damon  well  can  prove , 
Such  heav'nly  pow'rs  make  Man  do  more  than  love. 

M  m  2  Ye 
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Ye  briU'ant  Fair  who  with  this  Maid  can  vie, 
Learn  from  her  precepts,  imitate  and  try 
To  work  th*  Example  Which  the  Swain  did  poze, 
The  tafk  is  nothing  to  the  faireft  Mufe. 

QjJ  E  S  T  I  O  N. 

This  amiable  fair  One,  being  in  company  with  a 
very  agreeable  young  .Gentleman,  told  him  that  in 
ai  years  fhe  Ihou'd  receive  the  whole  of  her  fortune, 
which  was  £1000.  that  next  quarter's  day  (he  (hoti'd  re- 
ceive the  firft  payment  and  eachpayment  afteirwou'd  ex- 
ceed the  former  by  £20.  "Now  Sir" (fays  fhe,  fmiling 
on  the  young  Gentleman)  "I  an^free  to  give  you  the 
firft  payment,  provided,  you  will  tell  me  what  it  is  from 
the  given  Data",  but  the  young  Gentleman  being 
unlkill'd  in  numbers  cou'dnot  comply  to  her  propofai, 
but  leaves  it  to  the  ftud'y  of  tht  fair-fex  to  refoive  the 
Queftion,  and  tell  him  the  firft  payment. 

rirfl  divide  1000  the  Sum  of  the  Series,  by  10  the 
number  of  Terms  i  e  the  Quarters  in  2  J  years  and  the 
Quotient  will  be  100.  Then  from  10  deducl  1  and  the 
remainder  will  be  9  which  multiplied  by  20  the  com- 
mon Excefswill  produce  180,  half  whereof  is  90  which 
"deduct  from  the  above  mentioned  Quotient  100,  and 
?he  remainder  will  be  /.  10  the  Anfwer. 

Or  multiply  the  number  of  Terms  by  the  common 
Difference,  and  that  product  by  the  number  of  Terms 
lefsan  Unit,  fubtratf  the  laft  product  from  twice  the 
Sum  of  the  feries  and  divide  the  remainder  by  twice 
the  number  of  terms/  and  the  Quotient  will  be  the 
lead  Term. 

See  the  Work. 
From  ioqox  2=2000 
Take  10x20X9=1800 

Divifor  10X2=20)  200 

£10  the  Anfwer  as  above. 

Pro- 
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Proposition  8. 

When  o^eTper£ba  or  tjiing  mpves  with  an  equal  and 
another  thejatne  way  by  a  progreffive  motion,  te  find 
in  what  thn*  the  firft  willbe  overtake** 

JIU    LE, 

To  twice  the  fpace  gone  o'er  each  day 
By  the  purfu'd,  mind  what  I  fay 
Add  th'  common  Excefs,  be  what  it  will 
O'th'  purfoer's  days  journey,  mind  me  ftill, 
From  th'- Sum  take  twice  the  fpace  gone  o'er 
•By  thepurfuer,the*€r,il  day— —more 
Divide  th'  refult  by  th'  common  Excefs 
Th*  Quote  will  th*  number  of  days  exprefi 
■As  the  ,pur£tt*fl  will  be  a'erta'en 
As  quickly  nQW.I  fhail  explain. 

•   'Example 

Suppofe  ,a -Highwayman  (fueh  as  the  late  noted 
Turpin)  committed  a  Robbery  and  fufpe&ing  a  purfuit 
rode  off  at  the  rate  of  40  miles  a  day,  now  fuppofe  a 
.Thieftaker.  follow'd  him  in  a  progreffive  motion  and 
-rode  30  miles  the  firft  day,  34  the  next  and  fo  on  en- 
creating  4  miles  every  day.  In  how  many  days  wou'd 
the  Highwayman  be  overtaken? 

Firft*  40  multiplied  by  2  produces  80  to  which  add 
•4  the  common  Excefs  and  the- Sum  will  be  84.  Then 
from  84  deducT6o  viz.  twice  the  Space  the  Purfuor 
was  fuppofed  to  ride  the  firft  day,  and  the  remainder 
.will. he  24  which  divided  by  4  (the  common  Excefs) 
quotes  6  the  anfwer,  as  may  be  eafily  proved,  far 
6x^40 1=240  which  by  P.rupofttion  3 , .page  407,  will  be 
readily  found  to  be  the  Sum  of  that  Series  whofe  firft 
Term  is  30,  Number  of  Terms  6,  and  Common  Ex- 
cefs 4,  and  therefore  proves  the  above  work  to  be 
right.  * 

M  m  3  GEO- 


(  4*4  ) 


GEOMETRICAL  PROGRESSION. 

GEOMETRICAL  PROGRESSION  (hews 
When  Ranks  of  Numbers  we  fuppofe 
T*  increafe  by  equal  Ratios— ^or 
Decreafe  the  fame  in  Number, — for 
Common  Multipliers  plainly  (hew 
And  Divifors  too — the  Ratio. 

A  Series  of  Proportional  Numbers,  or  Proportionals 
(by  fome  called  Geometrical  Proportionals)  is  a  Rank 
of  Numbers  (above  two)  that  fucceed  each  other  in- 
creafing  or  decreafing  regularly  by  a  Common  Multi- 
plier or  Divifor. 

Hence 


it     3>     9>    27,    81 
Sx>    27*     9,     3,      1 

2,     8,    32,  128,  512 

and    • 

62$>  I25»    25,      5>      l 


*  v. 

ft:  ft. 


"inc.!   «   f  Afa//.] 


dec.  I 


inc. 


dec. 


•S 


Div. 


\1 


Mult.  4 
Div.  s 


In  any  rank  of  Numbers  in  Geometrical  Progreffionf 
-thtjirft  and  laft  Terms  are  call'd  Extremes  and  any 
two  equally  diftant  from  them  Means  the  fame  as  in 
Arithmetical  Progrefion  fee  page  405.  Now  when  the 
Number  of  Terms  of  any  Geometrical  Series  is  even,  it 
is  plain  that  the  produtt  of  the  Extremes  is  always  <- 
qual  to  that  of  every  two  Means  that  are  equally  diftant 
from  them,  as  in  the  Series 

4,  8,  16,  32,)  S'H      (Extremes  4I     (  32  v/z.  128 


,U     0) 


455  ^  {  }*« 

is  <?«*/  to)^^  %"  [Means      8  (  * 


x4S.  —  And  if 


the  Number  of.  Terms  of  any  Geometrical  Series  be 
odd,  then  the  Square  of  the  Mean  or  middle  Term  is 
always  f?«tf/  to  the  Product  of  the  two  Extremes  or 


to 
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t$:it&t  .of.anf  -two  Means  equally  difiant  from  the 
J\fean  or  middle  Term,  as  in  the  Series  3,  12,  48, 
*92f  768  'the  Square  of  48  the. Mean  viz,  2304  is 


equal 
er 


£x/r/.     3 
frleqmt  12 


768 


rt  [192 


I. 
2. 

3- 
4 


to  the  Prod,  arifing  from  the  2 

There  are;  5  things  to  :be. obferved  in  TLQeomettical 
Series  (as  well  as  an  Arithmetical  One)  viz* 

.  ]farftft}Term  commo^  the  {  ^ 

The  I  Number  of  Terms 
J  Ratio 
5-  t  J  Aggregate  or  Sum  of  all  the  Terms. 

Any  three  of  thefe  being  given  the  other  two  may 
fee  eafily  found. 

Proposition  i. 

When  Unity  is  the  firft  Term,  and  the  Ratio  and 
Number  of  Terms  are  given  to  find  the  iaft  Term 
without  producing  all  the  intermediate  Terms. 

R  U  L  E.; 

A  few  of  the  leading  Terms  firft  find, 
O'er  which  place  th'  Indices f  to  your  mind. 
Then  find  what  figures  of  the  Indices,, 

When  added  together  true,  that  is, 

Will  give  th'  Index  o'th*  Terra  that's  fought, 
Then  multiply  the  Numbers  wrote 
Under  fuch  Indices,  into  Y 

Each  other,  and  the  Product  '11  (hew  J> 

The  Term  requir'd,  as  foon  you'll  know.  J 

Note.  You  muft  take  care  to  remember  that  the 
Sum  of  the  Indices  is  always  1  lefs  than  the  Number 

■  .  ■  1         1  ■  1  ,  ■■■'■!■ 

j*  Indices  or  Exponents  are  a  Series  of  natural  Num- 
bers which  proceed  from  Unity  or  1,  and  fliew  the 
places  of  the  Terms  of  the  Progreflion. 

of 
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of  Terras,  because  the  Indices  begin  with  a  CyjAev, 

and  therefore  * 

fUll   i2dl'iSl:f 
*  I J 1  s  P.   1 3d  Jul-- 


4*lBilf$ 


The  Index  J     }  &£%.•£  ' 

3  f*l 

i*j  -is- 

&C.  #CC 

Example.   *  • 

Once  Country  Ralph  a  Horfe  did  buy,         "^j 
'Twas  of  a  Sharper  Oifi/  Sly,  .  li  « 

And  by  agreement  was.  to  pay,  «  ™ 

What  the  laft  Nail  came  to  they  fay,         §"2 
A  Farthing  for  the  firft  Nail  he  S-j 

Agreed  to  pay,  th*  fecond  muft  be  .^Zl 

Doubled, fo  on  to  th'  Number  eight,  f  : 

Come  Tyro  now  you'll  tell  me  ftraightj 
What  Ralph  was  t'  pay — the  Sharper's,  claim 
This  do,  and  mount  aloft  to  Fame. 

*i,(o,  i,2(  3,   4,    ;,   6,     7,   8  Indices  or  Exponents 
lZ,\t,  2,  <), 8,  16,  38,64, 128, 3j6  Terms 

and ;  7  +  7  =  m 

J  1 28  X 1 28  =  1 6384  the  1 4th  Index  or  Exponent 
and  confequently  the  15th  Term, 


£|i6384Xi6384=26843J4$6}    [S       ti  i     /a«th 

?1js  Ws 


21.4J483.S48p  3       jjJj-e-Ujd 


/< 


*/ 
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Or  thus 

7  +  8  =  1? 

28X256=32768}       (i§th\^  g 

ift     I   W 


2 


65536 


thz{         [ 
1 6th 


Then\      J5     +     16    =      31 

J  32768x65536=2i4748364&tbefameas  in  the 

preceding  page  being  the  32c!,  or  laft  Ttrm  in  f  ar% 
things,  which  make  £2236962  2/  W  the  price  of  the 
Horfe  or  laft  Nail. 

Too  much  by  far,  for  honeft  Ralph  to  pay, 
Who  fhou'd  take  care  of  Sharpers'  in  this  way, 
An  honeft  man  may  eafily  be  undone, 
By  giving  way  tofuch  a  Sharper's  Pun. 

Note*  The  aboyementioned  fum  of  £2236962  2/  %d 
you  fee  Is  only  the  price  of  the  laft  Nail,  but  the  Sum 
of  the  Terms  viz  What  all  the  3  2  Nails  will  amount 
to,  may  be  eafily  known  by  Propcfition  the  3d  in  page 
418  tobe  4294967295  Farthings  =  £4473924  5/  3</f. 

Pr  o.  position  2. 

When  the  firft  Term  of  any  Geometrical  Series  is 
greater  than  Unity,  and  that  Term,  the  Number  of 
Terms  and  Ratio  are  given  'to  find  the  laft  Term  with- 
out producing  all  the  fntermediate  Terms. 

RULE. 

Here  as  in  Rule. the  laft. proceed, 
Only  in  this/ you  muft  take  heed*'       * 
£yry  Produtf  muft  .'divided  be  Y 

By  the  firft  Term,  the  Quote  you|ll  feeA 
Will  withlthe  Term  retjuir'd.  agree.. .    J  ? 

Exam- 
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Example. 

Suppofe  a  perfon  had  9  Sous  and  leaves-the  j eung- 
cft  £  1 00,  the  next  as  much  and  half  as  much,  and  fo 
.every  Son  to  exceed  the  next  younger  by  the  equal 
JRatio  of  1  i.    What  *s.the  eWeft  Son  s  fhare  ? 

Firft\    0>      *»      2  »      ^    *      4  Indices 
J  I  100,  150,  225,  337.5,  5^.25  Terms 

and  5       4     +    4 

4  5^o.:2 5.X  506.25  =  Z56389WQ025- 

r^»  divide  256289.06251*7   ipo  the  firft  Term 

and  the  Qootientwill  be  2562.890625=^2562  I7'9<*i 
the  Anfw«r; 

Propositipn  3. 

When  the  firft  Term,  Number  of  Terms  and  Ratio 
*re  given  <U  -find  the  Sum  of  all  the  Terms  or  Series. 

RULE. 

Now  find  the  laft  Term  as  before, 
'From  which  deduft  the  firft,  not  more, 
Th'  -remainder -by  th*  Ratio  divide 
Lefs  one  —  And  to  ^hat  Quote  be  fide, 
Add  the  laft  Terh^,  and  you  will  find 
The  Sum  required  to  your  mind. 

Hence  it  is  plain  that  in  any  finite  Geometrical 
Progreffion  it  holds 

Asl  o  I Ratio  minus  Unity  2  JUnity  l.s 

Or, Asp  |Diff.  o'th*  2  greateftTerms  .2  jthe  greateft|<2 

f  Diff.ofthegreateftandl  jjo^cu      fgreatcft. 
^.J      leaftTerS*.  ^2  ^2  S3  I 

~  L  gseateft  minus  the  leaft  J  8<»*S  8^  lleaft. 

Exam- 
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Example  i. 

"Fair  Chloe*%  married  to  a  'Squire, 
Who  does  hertaauteous  form  admire. 
Her  Father  whimfical  inclin'd, 
His  Daughter*  portion'd  thus  we  find, 
Ten  Shillings  on  the  wedding  Day, 
And  doubled  eVry  Month  tliey  fay, 
For  one  whole  Y  ear,  what  was  the  Sum? 
Come  tyro  work,  the  Anfwer'll  come. 

r* 

Firfl\     °9    l*    2'    3'    4  >     5>    6  Indices 
J  \  10;  20,  40,  80, 160,  320,  640  Terms 

and  I     5   +    6 

I  320x640^=204800  Then  divide  204800  by 
the  firft  Term  10,  and  the  Quotient  will  be  20480 
the  laft  Term,  from  which  deduct  the  firft  Term  and 
(as  the  Ratio  minus  Unity  is  juft  an  Unit,  therefore) 
to  the  remainder  20470  add  20480  the  laft  Term, and 
the  Sum  will  be  40950  Shillings;^  404  7  10/theAnf. 

;  Or,  according  to  the  firft  mentioned  Analogy  in  the 
p*e*eding />#£*.  As  the  Ratio  minus  Unity  viz.  1  is 
to  Unity  or  1  fo  is  20470  the  Difference  of  the  greateft 
and  leaft  Terms,  to  20470  tlie  Sum  of  all  except  the 
greateft,  Hence  is  mariifeft  .this 

.  Corollary' 

That  if  the  Ratio  of  any  Rank  or  Series'of  Propor- 
tionals be  double,  the  Difference  of  the- greateft  and 
leaft  Terms  is  equal  to  the  Sum  of  all  except  the 
greateft,  if  the  Ratio  be  triple,  the  Excefs  or  Differ- 
ence is  double  the  Sum  of  all  except  as  aforefaid,Jf 
quadruple,  triple,  if  quintuple,  quadruple,  and  fo  on. 

Example  2. 

Suppofe  a  labourer  was  to  agree  with  a  Farmer 
to  thrafh  his  Barley  be  what  Quantity  k  wou'd  for  20 
Years,  upon  condition  he  wou'd  give  him  4  Barley  f 
Corxls  for  the  fiift  Year,  12  for  the  fecond,  36  for  the 

third* 


420 


Geometrical  ProgreJJion* 

Then 
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quotes 


4> 
Qs 

4* 

no 
o 

4* 

00 

o 

00 


i+  so 
O    On 
CO 

>© 

oj    on 


00 


the 


NO 

» 


CO 


NO 

& 


K) 
O* 

p    On  M 

a  1-1  o 

O.NO 

f-x  + 

fc>  UJ 

«    On  A 

fP  »-«    O 

*"3   ON 

B2 

**    CO 

NO  4*. 
4*  M 
^     ON 

* 

ON  St 
O    o 


5 

4*  o 


10 


ON 


ta 


NO 

x  + 

nO 

II 

NO 


O   tjv> 

CO 
*•      «• 

Vfc> 

4* 


I?  £.2- 

©  p. 

o 
IB  «. 

5  s^ 

4V0 


^  P 


.^1 

CO 
4> 


NO 

~  CL. 

§3 


divided   by 
5«4thefirlt 


Term 


>Q_ 


quotes 


~"  .    *"• 

M 

4>  vj 

CK> 

QsVO       - 

Os 

■5  4> 

•m 

*« 

NO 
ON 

4»-V* 

v*»  «<• 

Index 


and  confequently 
the 


Index,and  con- 
fequently the 


Ko 


01      hj4 

rt   A 


p-fcr 


£ 


Term. 


Term. 


CO 

1.1 

C   o 

cr  c 

is 

&£ 

H.    3 

ooq 

;r  CO 

*i  o 


* 


Geometrical  Brogrefton.  a2i. 

Then  (according  to  the  Ruh  and  alfo  to  the  firfi 
AnaUp  mpage  418,  they  being  both  one  and  the 
fame  ,n  effecl)  deduft  4  the  firft  or  lead  Term  from  ' 
4649045868  the  laft  or  greateft  Terra,  and-divide  the 
remainder  4649045864  by  2  viz,  the  Ratio  lefs  i,  and 
the.Quotient  Wl|l  Be  232402932  the  Sum  of  all  the 
Terms  e*<:ept  the  Jaft  -or  greateft,  to  which  add 
464*045868  the  laft  or  greateft  Term,  and  the  Sum 
I"  ib*  ^W  f688oo  the  .Sum  of  all  the  Terms  or  the  * 
■whole  Number  of  Barley  Corns. ' 

OR,  according  to  thc/emtj  Analogy  in  page  4i8. 
„,  Af. 4.649P4y368— 1549681956=5000263012  viz 

Zlt  ^h„  a^f°  K  ^49045868—4=4649045864 

tbe'5    ST fft,Tcrm '*'*«'  the  leaft,  to  6973568796 
Sd  X°.     i|he  TeT  ""P1  the  '^o  which 

£ Tm  I  ft renrn' and the Sum wil1  be 6973568800  • 

•tie  Number  of  Barley  Corns  the  fame   as  befor^ 

7nt  2m  '.Vide  b7o  49IJ2°  =  768^^67.  and  the  Quoti- 
eatw.il  be  14,87  UH  viz.  14187  Bulhels  and  aKtde 

*  > 

Proposition  4. 

-2^0^  J/a1!^  *»*>/«*  infinite  de-  ' 
the  Serfes      P  U  "'  &wen  ,0  f*d  **<  Sum  of ' 


RULE. 


Byli-l^  S<1Uare  °' th:  fir<*  Term  true.       -, 


r- 
j 


A  GV0, 


4i2  Geofftttricdl  Progreflion. 

A  Geometrical  Series  that  clecreafeth  ad  infinituin. 
of  in  other  words  an  Infinite  Series  of decreafing  Pro- 
fortionals  is  fuch  whole  /*/?  or  /**/?•  Term  is  a  Cypher 
or  /*/}  /£*;*  tf//y  /£/'»£  affignable,  and  its  Number  of 
*ferms  inexprej/ible  ;  and  that  the  Sum  olfuch  a  Series 
whole  feveral  Ternis  are  utterly  impojfible  /*  Be  ex-, 
prcjfedcznhc  fo  eafily' known  as  is  fet  forth  in-  the 
jdule  in  the  preceding  /'<^>  Of  indeed  known  at  all! 
ieemsVERriratfDERWl,  /but  that  it  may  be  fo  ea- 
fily done  is  plain  from  tliefeccnd  Analogyxnp*  418  viz. 
As  the  difference  of  the  two  greateft  Terms,  is  to  the 
greateft,  fo  is  the  greateft  minus  the  leaft,  to  the  Sum 
of  all  except  the  leaft.  Now  asin  an  infinite  decreafing 
Series  the  laft  or  leaft  ^erni  is  a 'Cypher  (as  above) 
therefore  there  is  nothing  to  be  fubtratded  from  the 
greateft  ^erm,   and  confequently  Sn  fuch  a  Series 
it  muft  be*  As  the  difference  of  the  two  greateft  Terms 
is  to  the  greateft,  fo  is  the  greateft,  to  the  Sum  of  all, 
„  whence  is  derived  the  Rule  in  the.  preceding  Page. 
Or  the  Sum  of  fuch  a  Series  may  be  known  by  the 
following  Analogy ,  viz.     As  the  difference  of  the  two 
firft  or  greateft  Terms,  is-tothe  fecpndTerm,fo  is  the 
firft  or  greateft  Term,  to  the  Sum  of  all  the  others  ad 
infinitum*  ,  1 

Example. 

Find  the  Sum  of  the  Series  £,  T^,  ^  ^-f-g.  &c.  ad 
infinitum, 

Firjl  I  x  i  =  tV  and  i-  (viz.  ->T)  —  ^  3=  TV 
Then  &)  ?\  ( ||  =  -f  the.  Anfwer. 

Or  (according  to  the  laft  mentioned  Analogy)  AsT3? 
the  difference  of  the  two  firft  or  greateft  Terms,  is  to 
T*T  the  fecond  Term,  fo  is  -J.  the  firft  or  greateft  Term, 
to  tVt  =  Ti  'he  Sum  of  all  the  Terms  except  the  firft 
or  greateft,  to  which  add  £  the  firft  or  greateft,  and 
the  Sum  will  be  ^  rr|  the  Anfwer  as  before. 

Pro- 
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P  Jl  O  M  I  S  C  U  O  U  S    QjJ  ESTIpNS. 

\  "  '  .  Qiieftiqn  1. 

From  Mr.'pojpps  Arithr&etjc,  /dg<?  209,. 

A  Gentleman  a^s  lie  did  ride 
Near  to  a  pleafaitt  Common  fide, 
fen  Sbepherdefles  chanc'd  to  meet, 
Driving  their  Flocks,  whom  be  did  greer, 
God  fpeed'ybn  well ;  and  may  you  be 
Asr|)appy  as  you  re  fair  (fa id  he  :) 
Profper  your  Flocks,  and  rroy  they  thrive^ 
Tell  me  "how  many  Sheep  you  drive  ? 
One  of  the  Damfels  ftraight  reply'd, 
Sir,  you  (hall  foon  be  fatisfy'd. 
For  if  for  one  of  us  you  do 
pount  one  £beep,  for  the  next  count  two* 
For  the  tbir4.  fpyf »  for  the  fourth,  eight. 
So  doubling  at  e#f ft  jyiaid  aright, 
1  . ' ,     At  %  laft  Matd  the  Sum  will  he* 

k     . , ifcf  ^m  & :**  §*  W J «»"*«• 

§>uere  the  Number  of  the  Sheep*  ? 

-  rt*#\su  ^^S*  4»    S    Indices 
"       *  \  1,  2,  4,  8,  16,  32  Terms 

and  f4'+*  ^  -      -    -  • 

(16x32=512  the  Number  of  Sheep  requir'ef. 


Or'rf 


tfJ, 


4     +J+2=9 

therefore  16x8x4=  S}*  as  before,  and  here  we 
may  obferve  that  whatever  Indices  we  take  whofe 
Sum  is  under  the,  la(l  Term,  {he  powers  p£jthe  Ratio 
under  fuch  Indices  multiplied  into  each  other  will  be 
equal  tq  the  powe.r'  of  tfte  Straj'oJ  fuch  Indices  or 
Exponents.    ^  \ 
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Quefllon  <2.  by  Mr.  John  Newbold. 

From  Mr.    Tippers   Delights  for  the   Ingenious, 

publifhed  in  171  r. 

Suppofe  a  round  Ball  for  to  move  in  the  Air, 
In  a  certain  proportion  which  I  fhall  declare  ; 
Let  the  firftHour  be  12  Miles,  the  next  to  move  io,  "J 
-And  fo  in  proportion  from  whence  it  began,  \ 

As  12  is  to  10,  now  try  if  you  can  J 

Tell  the  Miles  it  will  move,  fuppofe  it  to  be 
Continued  in  Motion  to  ETERNITY  1 

Firjt  12.X  12  =  144,  an(*  12  —  10=2.  Then  divide 
14*4  Miles  by  2  and  the  Quotient  will  be  72  Miles  the 
Anfwer. 

■ 

Or,  As  2  the  difference  of  the  two  greateft  Terms, 
is  to  10  the  feeond  Term,  fo  is  12  the  firft  or  greateft 
Term,  to  60  Miles  the  Sum  of  all  the  Terms  except 
the  Brftor  greateft,  to  which  add  12  Miles  the  greateft 
Term,  and  the  Sum  will  be  72  Miles  the  Anfwer  the 
fame  as  above. 


PERMUTATI  ON.- 

*        -  r       *  »     - 

•  *  .    .  .  _  S\  '      J 

THIS  Rule  will  fli.ew  yoq  inftantly, 
How  th*  order5  of  things  may  varied  be, 
With  refpecTto  place,  as70U  will  feei     \ 


RULE, 


All  tV  given  Series  multiply 
One  into  another  con^nuaily.       .  ^  T 
Then  tBe  laft  produA  points  out  fair 
The  Anfwer  truoJ4o -declare. 

*  Exam- 


5» 


o 

^5 


Changes 


Permutatitm  &$ 

Example  i. 

At  Wtrstchurcfrwtvt  a  Church  that's  nearly  new, 
Which  beauteous  Pile,  can  be  outvi'd  byffcwr 
Here  facred  Grandeur,  captivates  the  Eye, :  - 
Travelers  admire  the  fame,  as  they  pafs  by >r 
To  grace  this  Stru&ure,  there's  a  lofty  TWr;    ;„  >  " 
With  eight  fine  Bells,  which  harmonize  each  >  J}o*Y*' 
How  many  Changes  may  be  rung  declare* 
On  thefe  eight  Bells,  and  likewife  tell  me  hjrr 
How  long  they  wou'd  be  ringing  them  once  o'er. 
Allowing  eight  Seconds  per  Change,  not  nipre  I  , 

Firfi  1X2X3X4X5X6x7x8=40320 

T^«40  3  20    X     8     =    32256O-3  ^v.^oy 

Hours  and  36  Minutes  the  time  the  403 20  Changes 
wou'd  be  in  ringing  once  over,  admitting  1  Change 
to  be  rung  in  8  Seconds. 

Example  2. 

How  often  might  a  Family  of  1 2  perfons  dine  toge" 
ther,  and  be  placed  every  day  in  a  different  Pofttion? 

1  X2X3  X  4  X  5  X  6X  7  X8  xo  x  10  X  11  X  12 *=: 
479001600  I>ays,  which  (at  365  Days  to  the  Year jj 
are  equal  to  1312333ft  Years  the  Anfwer. 

Scholium. 

I  {hall  conclude  this  Rule  with  two  Queftions  in 
Combinations ,  the  firft  from  Ladies  Diary >  171 1,  and 
the  fecond  from  Mr.  Eirks  *  Arithmetic,  who  gives 
the  following 

RULE. 

.  «  Having  placed  the  given  Quantity  by  itfelf,  de- 
«  creafe  it  gradually  by  an  Unit?,  fo  often  as  there  are 
"  quantities  in  the  Combinations  ;  placing  them  one 
~  N  n  3  -«*  after 


iai 


Ifrrmutatim* 


"  after  another,  witha  fign  of  multiplication  between 
*«  them,  which  numbers  "mufoY  be  multiplied  into  one 
.'*  anptkerfor  a  dividend  ;  then  placing*  an' i/nit 
.«'  with; the  HktnunAer  of. place?,  increafing  by  ljm> 
"  ty  'till  yo»  arritfe^t  the  dumber  to  be  cembin'd; 
"  which:milltiply  continually- for  a  Divifor,  aad.the 
««  Quotjent  wUl  be  the-  Number  of  Combinations 
£V*HfcbjL,?    - 

Qppftion  i.  by  1£r.  William  ffaiyney. 

Ladies  Diary*  i?xi- 

A  famous  Gen'ral  having  ferv'd  his  King, 
r\^ho,  always  fcoto  the  Wars  Std  TicVry  bring, 

For  this^gpod  Service  (with  a  pleafant  iinile,) 
f  AfkT<*  of  h&5 King;  brie  faYtKrfgWsactfffle 

Often  Mea  in  a  file,  which  Tie  cou*dtheb 
KJMkt  with  a  Body  of  one  hundred  Men.  * 

The  King,  confid'ring  his  brave  Actions  paft, 

And  feeming  Modefty  of  his  regueft, 

Gave  his  confent— To  what  will  it  amount 

Jtf  Stifittftg  Money  ?*  take  you*  Pen  aftrit  count. 

loo    99     98     97     96    95     94     93     92    9£ — 

628  I56509555  2  94  7  2  000  ,/,/fl 

02V88oo  =  WOW*** 

Farthings,  which  are  equal  to  18.031572350  9  2  tic 
Anfwer.  .••'„.. 

Ctucftioft  5.  byJVJr^  Bfoks. 

In  Lincolnjhire,  where  bounteous  Naturj  yield* 
Fat  fheep  and  oxen,  and  luxuriant  fields"; 
Our  gen  rous  clime,  replete  with  rofy  health, 
Choke  friends  afford,  bright,  fair,  8t  plenteous  wealth. 
Some  fennv  ground  have  we,  with  flocks  of  geefo 
Yielding  five  times  a  year*  their  feather'd  feecc. 


M 


On  wfrch  devoid  of  care,  Swains  Qeepmg  lie* 

After. repaft  of.fav'rygiblet-pye. 

One  day  at  B often  o'er  a  jug  of  ale, 

A  Gojfard  offetfUU  his  flock  to  fele 

At  fifteen  pence;  a  piece,  but,  I  proposed       ;   * 

A  difPrent  price,  with  vijjiic^  b<?  quickly  clps'dL 

(The  geefeAr,e;nwrk'd>y.cut^g  toepr^J, 

The  webs  are  pierc'd  or" flit  with  fharpcn'd  fteel.) 

An  hundred  pounds  for  juftas  raspy  gccft, 

As  may  be  difPrent'mark'd :    What's  that  a  piece  ? 

As  each,  goofe  had  3  toes,  2  webs  and  1  heel  oa 
each  foot,  there  were  12  diffierentthingsto  be  mark'd, 
but  as  the  4  webs  might  be  either  Ok  6i*  pinched  $  bofe 
not  both  toget^er^  therefore  2f#fi£fiaX2  X*  **X* 

£:25oand.3X3X 3x3^=8 1.         V  -  .  '.     /    ,  ;  /   ^ 
l*ow  256*81 =20736;'!  V       f  Combinations  . 

and  20736 — 1  =120735  J  <g       [Marki  or  Geefe: 

£**/&,      .  £     Goofe:  d 
Then  As  20735  1  106  r.  \   :  -i^V^r  the  Anfwerv 


■nrrt <*      t"^  Wl  *»  /.  .  » 
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SINGLE    P^.&IjT  IxO  N. 
Or,  the  Single  Rule  of  Palfe. 

^OSIXION  is  ib  caU^bec^ufe 
^  Uncertain  lumbers  w^  fupppfft     ; 
To  rdafon  with,  ai*d  by  theaijgajax  ;  v  \ 
Tni*  $tfoab$r$.  fewghfr—'tis  t$rj£Bl?Hk»' 

S*V  P^/.«  difcorers  .%  truth  *&%  &{ty^ 

Cboofe  yonr  Pofition,  then  prepare 
.  To  workasif.thi  dumber  w|re'  :  '". 


} 


42$  Singh  Tbjition. 

The  true  one,  and  perhaps  you'll  fee 
Th'  re ful t  will  not  with  truth  agree, 
Then  this  proportion  there  muft  be, 
As  th'  re  ful  t  of  your  Pofition's  tor 
The  fame  Pofition  taken,—  fa 
The  given  Number  'U  always  be, 
Unto  the  Number  fought  you'll  fee. 

Example  i. 

.  At  a  certain  School  if  you  add  £f  \  and  4  of  the  Num- 
ber of  Scholars  together  the  fum  will  be  76*  $>ucre 
the  Number  of  Scholars? 

Suppofe  the  Number  of  Scholars  were  too,  then  -^ 
^and  -J.  thereof  wou'd , be  95  which  (by  the  Queftion) 
(noa'd  have  been  only  76,  therefore 

Scb.    Scb.  Scb.     .      Scb.      . 

Example  2. 

Near  Marttcfy  within  a  Cottage  tarry, 

Old  Simon  with  his  Daughters  Ruth  and  Mary. 

The  one  hath  charms  to  captivate  the  mind, 

The  other's  handfome,  and  to  iove  incHn'd, 

Oft,  though  in.  vain,  a  neighb'ring  Swain  hath  try'd 

To  gain  cocifent  to  have  one  tot  his  bride, 

But  the*mor&fe,x>ld  peeviOiMan  won**  give 

Gonfent,  as  long  as  ever  he  doth  live. 

Like  'Nuns  who're  in  a  Nunnery  confin'd, 

He  keeps  his' Daughters  clofe  from  allmankind. 

All  lovers  from  his  houfe,  he  makes  to  run, 

With  nifty  Rapier,  Blunderbufs,  or  Gun. 

While  Simon  lives,  each  Daughter  muft  obey, 

Hard  Lot !  for  them,  we  cannot  choofe  but  fay. 

The 
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The  Father's  arid  the  Daughters  Age  you'll  find, 
From  what  you  fee  is  underneath  fubjoin'd,  * 
Which  being  found,  pity  the  maidens  caufe». . 
Who  muft  obey,  a  churliflr  Father's  laws* 

Suppofe  20   to  J      feJdeil     \  J±  ^  ^ 

Then  (/<?rQ.)  20—  2=18  ?  d  [«  youngeftj^  ~  ^ 
and  20+  18=38  J  g  J      [Father's  Age. 


:^ 


1  , 

The  Sum  whereof  is  76  which  (per  Queftionjfliou'd 
have  been  124. .therefore    , 

.      yrs   yrs     yrs  yrs,    . 

As  76:  38::  124:62  the  Father's  Age,  which  being 

taken  from  1*24  (the.fum  of  all  their  Ages)  leaves  62 

the  fum  of  the  tw,o  Daughter's  Ages,  and  as  the  one 

.  'Daughter , is   2.  :years  oilier  than'  the  other,  confe- 

gently ,  32  and  30  mutt  be  their  ^efpeftiye  Ages. 

-.  -     •      ^   -'    Exampus  *k  -■',..  .■ 


A  perfon  being  afkeJ  what  number  of  Shillings  he 
had  in  his  .pocket,  reply'd  if  f  had  as  many,  i  as  many 
and  £tas  mantf,I  fhou'd'have  275.  How  many  Shil- 
lings hid  fteY*     '  •  ,   -  •    V 

,  SyDpofehe  had  ,&>  Shillings,  tfcen  as  many,  *f  as 
tnahyrahcf£0armi»y  wdtra  make  i<f$,*  which  (by  the 
Queftion)  fhou'd  have  been  275,  therefore 

As  165 :  60 : :  275 :  100  the  Anfwer. 

.■»     »        » •  •      ** . 

.•iThe  Father's  Age  is  equal  to-rhe  Strnrof  both  the 
Daughters  Ages,  jhe  ,one  Daughter  is  a  years  oldtr 
than  the-other,  and  i the -Sum  of  all  their  Ages  is  124. 

.Exam- 


4$o  Single  Pojition* 

j 

An  old  Woman  of  a^ov^th^e^fcor^.andten, 
Has  buried  jpur  hu/Jft^s,  anj}  inarriejcj  £giH& 
To  7*rrj  the  Mugman,— a  Bagpiper  Rare  i 
And  none  can  with  him  'For  his  raufc  compare. 
The  mufic  he  play'd  pleas*d  the  bid  woman  much 
'Till  (he  hopp'd  and  fhe  caper'd  about  without  criucb. 
Though  wrinkleii  and  wither/d—no  tooth  in  her  head 
Yet  money  ftie  had*  and  (He  got  married,  ' 
.  To  his  Bagpipes  (he  mpvIT,  with  onet  foot  in  the  grave 
AFor  all  her.  delight  was  a  fiuf^Vhd'to  have] 
The  fum  of  both  ages  one  hundred  years  are 
Wanting  five —  and  one  fourth  of  her  Age  I  declare, 
Js  the\fige,of  the  hufl>an4 — now  Tyro  y.QU*U  find, 
The  Bagpiper *s  Age  With  W*  Spoufe's  £p  kind. 

Suppole8oto       "I  a   f  Wife's      ") 
Then  (per  <^j  io  Tvoa'd  J  jg  tHufcand's  j  & 

The  fum  whereof  Is  fdb^ich^bytheQueffion)flioa'd 
have  heeii  only  9,5 ,  therefore     ,  .      .         , 

WJrf  spy* 

Therf  (>*r  Q. 0  17^  19  J-S  1  Wu(band,si  J:  ^  4 .    .f 

i\.**  aJpM?"*  ?<t  *  to*  S'T  is*  * 


^  .  ,»  1 . 


(^ucftion  1.  by  Mr-  Charles  Hut  ton. 

A  Gentleman  distributed  78  pence  among  a  non> 
.her  ofjpoor  Pfeopftfc;?  donfiftiag^  of  Men,  Wona$h*and 
.Children,  uj  each  Wan  he  gave  6iA  to  each  Woman  ^, 
.$nd  to  ea,ch  CtiM-zd*  morep^ri.thercjfeere' twice  fo 

many 


»  »  . 
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any  Women  as  Wen,  and  thrice  fb  manyXhiidren 
s  Women  :   How  many  were  there  of  each  ? 

'       :  ■■■'•■■    •  d 

Suppofe  6  to    }  V     (Men       \  {jtf, 

^;  - 


».-        •:     ■        p 


•7> 


The  Sum  whereof  is  a  «6 

but  the  Sum  diftrfbuted  was  only  78^,.  therefore 

'     d  Men  d 
As  156':  6: '.78  :   3>'  *g   fMcn 
Then  (^rQu.)  .3*  '1—  6  j>i!  0'  \  Women 
and  6*  ir=i8J  w.ai;   L  Children 

Note .  As  it  happens  thatthe  Refuh  of  the  Pofition 
taken  is  156  viz.  exa.clJy  twice  as  piuch  as  the  nmnber 
of  Pence  distributed,  ,therefo£e  the  half  of  1  the  Sup- 
pofition  6  viz,  3  mutt  be  the  number  of  Men  reliev- 
ed.— The  Proof  of  Queftions  bel  nging  to  this  Rule 
being  fo  very  eafy  that  it  is  unneceffary  to  fay  any 
thing  relating  thereto. 

Queftion  l.:by  Mr.  Leybourn. 

See  his  Cur/us,  Matbematicus ',  page  52. 

One  delivered  into  the  hands  of  a  Truftee  for  a 
Child's  Portion,  -a  certain  Sum  of  Money  to  be  paid 
to  the  party  at  the  expiration  of  10  years  with  the 
Profit  of  the  fame  Sum  at  £6  per  Cent.  Simple  Int. 
and  at  the  end  of  the  10  years  the  party  received 
/4$o.'  What  waa  the  fum  of  money  that  was  put 
into  the  Truftee's  Hands? 

Suppofe  the  Principal  or  Sum  delivered  to  the 
Truftee  was  £i$o,  the  Intereft  whereof  for  10  years 
at  £6  per  Cent  is /90,  which  add  to  £  i$;o,  and  the 
Sum  or  Amount  will  be  £240,  which  (according  to 
the  Queftion)  ought  to  have  been  /450/  therefore 

£     £     £     £  * 

As  240: 1501:450: 281  5  the  Anfwer.  D  OU- 


(  432  ) 

1        '  '  ■  ■  — ■— m    |  i        ,  .  „        .    i        ■ 

^■^ ■*^—  i    »  i  ■    ii  i    i  ii  iii 

D  O  U,B  L  E    POSITION. 

TO  work  this  Rule,  you'll  quickly  fee, 
Two  fuppofitions  there  mud  be 
By  means  of  which  the  number's  found 
That's  fought—  as  quickly  1*11  expound. 

'RULE.' 

Two  fuppofitions  make,  and  fee. 
How  with  your  Qpeilion  they  agree,  * 
By  working  with  them,  as  if  they 
Were  the  true  numbers  fought,  I  fay — 
How  much  th'  Re/ults  aredifPrent  find, 
From  that  i'th'  Queftion- — Tyro  mind — 
Th*  differences  or  errors  multiply, 
Croflwife  the  fuppofitions  by. 
Now  if  the  errrors  do  agreed  *] 

That  is,  if  both  the  Refults  fhall  be  \ 
Greater  or  lefs  (as  you  may  fee)        J 

s   Than  is  th'  Refult,  i'th*  Queftion then 

Th'  Diffrence  o'th'  produces  is  th*  dividend, 
Which  when  it  is  divided  true  "] 

By  thy  Difference  o'th*  errors — Tyro  you  \ 
Will  have  an  Anfwer  in  your  view.  J 

But  if  the  errors  difagree  T 

That  5s,  if  th*  one  Refult  (hall  be,  \ 

Too  much,  th'  ether  too  fmall  you  fee,    J 
The  Sum  of  the  two  products,  then 
Moil  certain,  is  your  dividend, 
And  th1  Sum  o'th'  errors  then  moft  cieai,1 
Is  your  divifor — fo  take  care,  j> 

For  th*  quote's  the  Anfwer  I  declare*       J 

Example  i. 

A  merry  old  workman,  a  thrafher  of  corn, 
Agreed  with  a  Farmer,  one  Anthony  Horn, 


To 
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To  thrafh  him  his  Wheat,  at  ten  groats  for  a  Score, 
•Two  andfixpence  his  Barley,  th'  Sura  was  no  more, 
Que  hundred  Buihels  he  thraih'd  to  his  mind  "|  "* 
And  then  he  received  the  fum  here  fubjoin'd.  #  ?  5. 
How  much  of  each  fort,  then  be  pleafed  to  find  J  r1 
Did  he  thrafh,  e're  he  call'd  for  a  full  flowing  bowl* 
for  like  Stephen  Dud,  he's  a  tippling  foul. 

sd  d 

Suppofe  60  to     W  *S  fWh.Ya  ^  « (34]  2  o  fi  20 

Then (^r Q.) 40 wou'djji <g [Bar  JlJ  'S 1|2  6J £  I  Uo 

The  Sum  of  which  is  180 
which  fhou'd  be  only  14/  2</=  170 

Rrft  Error  10 

/</  d 

Again,  Suppofe  56  to   lo'  %  (Wh?J|  ^  *S  (3  4)  2  e  (1  1 3 

Thenar QJ 44  wouMJjj  ^ (Bar.)  J  'S  |(2  6j  *  §  U6 

The  Sum  of  which  is  1 78 
which  fhou'd  be  only  14/  aJzz  17a 


Second  Error     8 


Whence  according  to  the  Rule 
From  56]       fio")       f  560 


H>{ 


Take  60  J        I  8  J        L480  * 

—  10  8 

and  the  </#*.  of  the  Prod,  is  80  which  divide  by  2  the 

Oo  tip. 
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difference  of  the  Errors,  arid  the  Quotient  "will  be  40 
the  number  of  Bufhels  of  Wheat,  and  confequently 
60  iuuft  be  the  number  of  Bufhels  of  fiarley,  as  is  eafi* 

ly  prov'd 

id  id 

for  )  f4o]-g     (Wheat)    (3  A  £  S  (6  8 

.        the  thraftiDg  6f      |<*  fel     lo    '* 

attdj  J6oj£     \Barleyj 

Theqty.  thrafh'd  v/z  iooBulh.  wch.^.  Q^amts.  to  14  2 

Solution  -when  fo/A  /£*  Errors  are  in  Ar/><??  v/z.' 
when  the  Refult  of  both  Suppofitions  are  /0o  little. 

Suppofe  26  to        ")   v  %  -§       f  Wheat 

Then  O'rQ^)  74  wou'd  J  %  £  j§        [  Barley 
with  which  proceed  according  to  the  conditions  of 
'  the  Queftton  (the  fame  as  in  the  preceding  page)  and 
the  Refult  will  be  found  to  be  only  163,  which  is  to* 
tittle  by  7  the  firft  Error. 

Again,  Suppofe  30  to      1  °*$  ^       f  Wheat 

Then  (per  Qu.)  80  wouM  J  J5  2  jg  ^  Barley 
with  which  proceed  according  to  the  Conditions  of 
the  Queftion  and  the  Refult  will  be  found  to  be  only 
160  which  is  too  little  by  10  the  fccond  Error.  Then 
agreeable  to  the  Rule,  the  Errors  being  of  theyi*»* 
kind, 


From  26 
Take  20 


j"l»ij|*i?.i7Ji.*J     ' 


J260 
MO 


and  the  Difference  of  the  Produces  will  be  120 
which  divide  by  3  the  Difference  of  the  Errors,  and 
the  Quotient  will  be  40  the  Number  i>f  Bufbels  of 
"Wheat  the  fame  as  in  the  preceding /*£?• 

Solution 
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Sotytion  with  an  Errqr  of  De/ejS  ani  Excefj  vi?. 
lyhen  the  Refult  of  one  Suppofition  ii  /*<?  little  and 
the  other  too  great* 

Suppofe  £4  tp       )  _g  *3  -g     f  Wheat 

Then  (/k*r  Qu . )  66  wou'd  J  .3  g  «      \  Barl  ey 

The  Refult  whereof  according  to  the  Conditions  , 
of  the  Queftion  will  only  be  167,  which  ought  to  hav#" 
been  170  and  therefore  is  too  little  by  3  the  fir  ft  Error, 

Again,.  Suppofe  80  to       )  «  <*  -g       [  Wheat 
Then  (/>«r  Qu.)  20  wou'd  /  jd  &  «       I  Barley 

*»  > 

The  Refult  whereof  according  to  the  Condition5 
of  the  Queftion  will  be  found  to  be  190,  but  ihou'd  on- 
ly be  170,  and  therefore  is  too  muco  by  20  thefecond 
Error.  Then  {agreeable  to  the  Rule,  as  the  Errors 
are  of  a  different  kind, 

Add  Scf  \ri  fe •*  1 1,}  3]    |ift|  U40 

and  the  5»z»  of  the  Produces  will  be  920  which 
4mde  by  33  the  Sum  of  the  Errors,  an4  the  Quotient 
will  be  40  the  number  of  Buftiels  of  Wheat,  the  fame 
as  before.  And  thus  you  fee  let  the  Errors  happen 
how  th*y  will*  the  Anfwer  may  be  eafily  obtained  by 
paying  a  due  regard  lo  the  Rule  in  page  432,  and 
from  whence  is  deduced  this 

Corollary 
rat     '    ES'Sfii  H*d 

Or  As)     {Sum  )  Ofcju*  «  [idiferent  J 
&  p>  the  Rififer/cate  of  the  Suppofitipns,  fo  is  the  leaft 
Error  to  the  GwrjtftfQn  of  tfoe  S^PPPfition  belonging 

O  o  2  to 
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to  this  Error,  which  muft  be  added  to  or  fubtra&ed 
from  fuch  Suppofition  according  to  the  following 
Conditions  viz. 

If  the  Errors  be  of  the  fame  kind  and  the  Suppofi- 
tion belonging  to  the  leaft  Error 


o 

But  if  the  Errors  be  of  a  different  kind  and  the  Sup- 
pofition belonging  to  the  leaft  Error 

lefs)  -5  -S  <x  [ad J)-*  u  (to  J  2  "§      [Sum)  £  < 

In  the  /r/?  Solution  of  the  preceding  QueiHoa  in 
tage  433> 

iftl  •£       f 6ol  fio 


OJj  { 


the^       5>  o/~  ^       > and  its  Error  1       pin  Excefs. 

Now  the  Errors  being  of  the  fame  kind  or  affeftion 
therefore  (according  tothebeibrementioned  Corollary) 
the  Analogy  will  be  As  2  the  Difference  of  the  Errors 
(becaufe  they  are  of  the  fame  kind)  is  to  «4  the  Dif- 
ference of  the  Suppofitions,  fo  is  8  the  leaft*  Error  %  to 
1 6  the  Correction  of  the  Suppofition  belonging  to 
this  Error,  which  fubtrafi  from  its  ■  Suppofition  56 
(becaufe  the  Errors- are  of  .the  fame  kind,  and  the 
Suppofition  belonging  to  the  leaft  Error  is  lefs  than 
the  other  Suppofition,  fee  the  Corollary)  and  the  Re* 
tnainder  will  be  40  the  Number  of  Bufhelsof  Wheat 
the  fame  as  in  the  preceding,/*^.— The  Proof  cif  the 
other  two  Solutions  by  the  abovementioned  Corollary 
is  fo  eafy  that  it  is  necdlefs  to  infert  it. 

Exam- 


Doubk  Pofitm.  '4tf 

Example  2. 

Three  perfons  A9  B  and  C  fpent  a  certain  Sura  at 
an  Alehoufe,  and  at  paying  the  Reckoning;  A  threw 
down  a  Crown  and  one  fifth  of  the  whole,  B  threw 
down  ene  fourth  of  the  whole,  and  C  paid  the  reft, 
being  three  tenths  of  the  whole.  What  was  the  Reck- 
oning, and  what  did  each  pay  I 

Suppofe  the  Sum  fpent  was  8/,  then  {per  Queftion) 
5  +  1.6+2+2.4=11  which  ought  to  have  been  but8 
therefore  11 — 8=£  is  the  fir  ft  Error. 

Again,  Suppofe  the  Sura  fpent  was  15/,  then  {per 
Queftion)  5  +  3  +  3.75  +  4.5=16.25  which  ought  to 
have  been  but  15,  therefore  16.25 — 15=1.25  h  the 
other  Error, 

Now  as  the  Errors  are  of  the  fame  kind,  therefore 
according  to  the  Rule  in  page  432- 


8  15 


From  15 
Take 


8  J       l*, 2  j"  J        1 10 


—  3-1.25 

and  the  D  iff. of theProd.  will  be  3  5  which  divide  by  i  .75 

the  Difference  of  the  Errors,  and  the  Quotient  will  brc 

20  the  Number  of  Shillings  fpent,  whereof  A  paid 

a  Crown  and  1=9/,  B  paid  £=5/  and  C  paid  the  reft 

viz.  T\j  =  6/,  which  feveral    fhares  added   together 

make  20/  the  whole  Reckoning,  the  fame  as  above. 

Note.  The  above  Queftion  I  propos'd  in  Palladium 
1767,  and  which  was  anfwer'd  nearly  in  the  ahpve 
manner  by  Matter  John  Flinty  an  ingenious  pupil-  of 
Mr.  Nathaniel  BrownelN  of  Coventry,  under  whpfe 
Solution  is  a  general  Rule,  (the  fame  in  fubftance  or 

Oo  3  meaning 
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meaning,  as  that  which  i  have  given  in  verfe  in  page 
432)  and  the  following  lines. 

««  Errors  unlike^  Addition  ufe, 

««  But  when  alike,  Subtraflion  choofe." 

Solution  of  the  'Queftion  by  the  Corollary  in  page 

435- 

As  1.75  the  Difference  of  the  Errors  (becaufe  they 
aire  of  the  fame  bind)  is  to  7  *«he  Bilfcrencfc  of  the 
•Suppositions,  fo  is  1 .  25  the  Jeaft  (Error,  to  5  -tshe  Cor- 
rection of  the  Sttppofltion  belortgiag  -to  <tfefc  Error, 
and  now  as  the  Errors  are  of  the  fame  kind,  and  the 
Suppofition  belonging  to  the  leaft  Error  is  greater 
than  the  other  Suppofition,  therefore  (purfuant  to 
the  directions  of  the  above  mentioned  Corollary)  add, 
the  Correction  $,  to  its  Suppofition  15,  and  the  Stem 
^illWwthe^tiniber  of  Shillings  4perit,  the  fame 
as  in  the  preceding  fvge. 

But-this  Queftion  may  be  very  eafily  folved  (and 
indeed  (b  may  many  curious  things)  by  Vulvar  Frac 
rthns  orily,  for  the  Shares  or  Fractions  in  this  Queftion 
viz.  £,  £  and  -^  (reduced  to  a  Common  Denominator 
by  the  Note  to  Cafe  9  'page  25-1  and)  a  elded  together 
make  £^=| which  being  all  the  Reckoning  except 
£h.e  5/  that  A  paid  over  and  above  the  f ,  it  is  there- 
for e  very  >plain  that  5/  muft  be4  of  the  Reckoning 
'and  consequently  $  X4=S20  Shillings  the  whole  of  it, 
4hc  fame  as  before. 

Example  3. 

InJcriVd  to  the  Ladies. 

Hail,  lovely  Nymphs!  while  I  this  tale  impart, 
Cupid*  a  $*wain  hath  wounded  to  the  heart, 
.    'Tis  an  inconftant  Fair,  his  fuit  denies, 

~    Bis  humble  fuit,  nay  all  his  art  defies. 

-  '  His 


t 
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His  name  fair  Ladhs  if  you  chafe  to  knew, 
It  «aay  be  found  irooa  wiat  appears  -below,  * 
Which  being  known,  pity  tke  flighted  Swain, 
"Who's  fetter'd  {boag^kn  love'*  tormenting  .chain. 

Suppofc  the  firft  letter'splace  to  be  2 ,  then  (per  Qu,) 

2  +  2X3+2  +  2=12  but  ought  to  be  22,  therefore 
22 — 12  =  10  is  the 'firft  Error  and  is  in  Defc'tt. 

Again,  Suppofe  the  firft  Letter'*  place  to  be  6, 

then  {per  Qu.)  6  +  6X3  +  2  +  6=32,  ^hich  ought  to 
ifcave  been  but  22,  therefore  32 — 22  =  10  isthe-fecond 
"Error  but  is  in  Excefs.  "Now  as  the  .Errors  are  of 
different  kinds  o»  affettions,  therefore  according  to 
the  Rule  in  page  432, 

2  6 


To  2X10=20 

Add  6xto=6o 
qnd    the'5a«r  of  -V—  ro  10 

the  Prods,  will  be  J  €0  vbUh  divide  by  20  the  Stem  of 
the  Errors,  and  the  Quotient ^ill  be  4  the  firft  Letter^ 
3>lace.— But  here  it  may.be  obferved,  that -when  the 
Errors  happen  to  be  alike  in  Quantity  but  unlike  in 
Quality  (as  in  this  Solution)  the  Anfwer  may  be  more 
eafily  obtained  than  by  proceeding  as  above,  forjn 
iuch  Cafe,  half  the  Sum  of  the  Suppofitions  will  beN 
the  Number  fought -as  in  this  Solution)  the  Sum  of  the 
Suppofitions  2  and  6  is  8,  half  -wheriofcis  4  the  firft 
Letter Y-place,  the  fame  asabeve. 

*  This  perfon'sltame  corififts  of  three  "Letters,  the 
firft  and  third  are  the  fame,  4be&cond  Letter's  place 
in  the  Alphabet  is  3  times  that  of  the -.firft  or  thfcd 
more  2,  stadthe  Som.ef  ^ie ^pla^cSipf^ all  the  3  Let- 
ters is  22.  And 
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And  here  I  wou*d  juft  ©bferve  that  it  is  oftentmo 
(if  not  always)  of  great  advantage  (by  favtng  a  deal 
of  work  in  moft  Solutions)  to  make  a  Cypher  and  an 
Unit  the  two  Suppofitions,  as  in  the  preceding  Qnef« 
tion,  Sappofe  the  firft  Letter's  place  to  be  o,  tEen 

{per  Qu.)  0  +  0x3  +  2+0=2  which  ought  to  have 
been  22,  therefore  22 — 2=20  is  the  firft  Error,  and 
is  in  Defeft* 

Again,  Suppofe  the  firft  Letter's  place  to  be  r,  then 

(per  Qu.)  1  +  1x3  +  2+1=7  which  ought  to  have 
been  22,  therefore  22 — 7  =  15  is  the  other  Error,  and 
isalfo  in  Dcfeft.  Now  the  Errors  being  of  the/*/** 
kind  therefore  according  to  the  Rule  in  page  432* 


From  1  X20=2O 

Take  0x15=  o 

—      20        15 
and  the  Diff.of the  Prod,  will  ftill  be  20  which  divide  hy 
5  the  Difference  of  the  Errors,  and  the  Quotient  will 
be  4  the  firft  Letter's  place*  the  fame  as  above. 

Now  the    firft    Letter's   plaee    being  4^       rjy. 

the  2d  (by  the  Qu.)  muft  be  4x3  +  2=14  [>  =  \  0 
and  the  3d,  or  laft,  the  fame  as  the  ift  viz.  4  J       {D 

whence  DO  D  is  the  perfon*s  Name* 

To  the  inconjiant  Celia. 

.     .       When  pretty  Maids . inconftant  prove* 
The  youthful  Swains  muft  die  for  love* 
O !  gentle  Fair!  to  D  0  D  be  kind* 
And  eafe  his  wild  diftraded  mind. 

Example  4. 

Old  Simon's  dead,  a*nd  Margery  is  found 
A  buckfome  Widow  with  a  tUufand  P  omi, 

.     'Caufe 
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•Caufe  fhe  hath  Gold,  many  a  courting  go,  i 

Both  0/<i  and  Young,  the  67o«w/*  and  fribbling  Beau ,.  > 
She  treats  them  kindly,  Ladies  you  muft  know.         ^ 
Her  Age  and  Number  of  Sweethearts  you'll  find, 
From  what  you  fee  »  underneath  fubjoin'd.  * 

Suppofe  o  for  the  Number  of  Sweethearts,  then, 

{per  Qu*)  ox6-f  lozzro,  one  fourth  of  which  is  2-5 
which  add  to  o  and  the  Sum  will  ftill  be  2.5  which 
ought  to  have  been  6$f  therefore  65 — 2.5=62.5  is 
the  firft  Error,  and  in.  Defett* 

Again,  Suppofe  the  Number  of  Sweethearts  to  be  1 

then  {per  Qu.)  1  X6+  10Z116,  one  fourth  whereof  is 
4  which  add  to  1  and  the  Sum  will  be  5  which  fhouid 
have  beeen  65,  therefore  65 — 5=60  is  the  other  Er* 
rpr,  and  in  Defecl  alfo.  Now  the  Error*  being  both 
of  the  fame  kind,  therefore  according  to  the  Rule 
m  page  432* 


From  1  X62. 5=62.5 

Take  ox  60    r=  o 

and  the/>//.ofthe]      

Prods,  will  ftill  be  J  62.5  which  divide  by  2.5  the 
Difference  of  the  Errors,  and  the  Quotient  wiU  be  25 
the  Number  of  Sweethearts* 

Or  according  to  the  Corallary  in  page  435,  As  2.5 
the  Difference  of  the  Errors  (becaufe  they  are  of  the 
Jame  kind)  is  to  1  the  Difference  of  the  Suppofitions, 
fo  is  60  the  lead  Error,  to  24  the  Correction  of  the 

l-, — ; — v 


#  Six  times  the  Number  of.  Sweethearts  more  ten 
is  juft  four  times  the  Widow's  Age,  and  the  Sum  of 
both  is  65. 

Suppofttioa 
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Suppofition  belonging  to  this  Error,  whrlck  Suppofition 
being  greater  than  the  other,  and  the  Errors  of  the 
fame  kin(t  therefore  (purfuant  to  the  befprementioned 
Corollary)  add  24  the  Correction,  to  its  Suppofition  1, 
and  the  Sum  will  be  25  the  Number  of  Sweethearts, 
as  before,  and  confequently 


*■ 


25X6+IO 

—- —  =  40  muft  be  the  Widow  s  Age. 

'   4 

In  Anfwer  to  this  Queftion  the  undermentioned 
Gentlemen  have  written  in  the  Ladies  Diary  for  1765 
as  under. 

Mr.  Malachy  Kitchens. 

Margery's  Age  is  forty  Years, 

Her  Sweethearts  five  and  twenty  ; 
How  plainly  Avarice  appears, 

In  bringing  her  fueh  plenty  : 
Had  fhe  ten  thoujand  Charms  in  ft  ore, 

But  wanted  One ,  in  Money, 
I  dare  affirm,  of  all  the  fcore, 

Scarce  One  wdu'd  be  fo  funny. 

Mr.  Ifaac  Tart  at  of  Egfim* 

A  buckfbrae  Widow  fure !  of  wond'sous  Parts, 
Thus  to  attract,  or  wound  fo  many  Hearts ; 
Widow !  fet  up  a  School,  inftrud  old  Maids, 
If  this  thou  canft,  'twill  be  the  beft  of  Trades. 

Example  g. 

At  Mar&urj  lately  %  Wedding  has  fesm, 
One  fimilar  to  it,  yet  never  was  feen, 
At  Church  when  the  Bridegroom  &  Bride  4i4  appear, 
Crowds  burft  out  with  laughter-that  rumour  led  there. 

To 
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To  fee  this  fine  couple  excited  them  much, 
The  Bridegroom  deform'dj-with  club  feet  &  a  crutch! 
Came   hopping  along,  and  his  Bride  in  full  view 
A  bucldfome  young  Laft,  of  a  delicate  hue  ! 
While  linking,-the  Purfon  his  Clark  then  did  call, 
To  hold  up  the  Bridegroom,  for  fear  he  (hou'd  fall* 
The  rites  being  over, — he  halted  away, 
The  bells  they  did»riag,  and  the  village  was  gay, 
The  Name  of  the  Bridegroom  may  quickly  be  told, 
If  what  you  fee  under  *  vouchfafe  to  unfold. 
^  The  Name  is  compofed  of  5  Letters,  as  under. 

J  [Place 


eft 


the)  (4thU{5thre 

I  5th  J  Jj  "2   [the]  |3dJ   .UthbU 

and  the  Sum  of  all  the  5  Letters  places  is  48. 

Suppose  the firft  Letter's  place  to  be  7  then  (perQ.) 
7 .+  1.5  +  3-f  +  1  +  2.5  =  15-5  but  ought  to  be  48, 
therefore  48 — 15.5  =  32.-5  the  firft  Error,  and  is  in 
Dtfea. 

Again,  Suppofe  the  firft  Letter's  place  to  be  14 
then  (p€ r  Qu. )  14+3.25  +  7.25  +  2  +  5.25  =  3  1.75  but 
ought  to  be  48,  therefore  48 — 31.75  =  16.25  is  the  o- 
ther  Error,  and  is  alfo  in  Defetl.  Whence  accord- 
ing to  the  Rule  m  page  432, 


From  14^     (32.5 
Take    7)     (16.25' 


#«J 


JI3-75 


and  the  Dlferenceof  1  -  32.5  16.25 

the  Produces  will  be  J  341.25  which  divide  by  16.25, 
the  Dijference  of  the  Errors,  and  the  Quotient  will  be 
21  the  place  of  the  firft  Letter. 

Now 


Double  Pofition^ 
Now  as  the  i  ft  Letters*  place  is  21  ^ 


and  the  5  th, 


The  Sum  of  ail  the  Letters  places  is  48  which   (hew 
the  Bridegroom's  Name  to  be  WE  L  C  H. 

And  here  I  would  obferve  to  the  Learner,  that  the 
Rule    of  Pofition  will   not  bring  out   true   Anfwers 
when  the  Numbers  fought  afcend  above  the  firft  Pow- 
er, for  in  that  cafe  (as  Mr.    Hut  ton  juftly  remarks  in 
his  Arithmetic,  page  140)  the  Refults  are  not  propor- 
tional with  their  Pofitions,  nor  the  Errors  with  the 
difference  of  the  true  Number  and  each  Pofition,  yet 
in  all  fuch  cafes  (as  that  Gentleman  adds)  it  is  a  very 
good  Approximation,  and  in  exponential  Equations, 
as  well  as  many  other  things,  fucceeds  better  than 
perhaps  any  other  method.  And  as  the  Rule  0/ Pofition 
is  fo  very  ufeful  in  folving  many  intricate  Problems, 
notonJvin  Arithmetic,  but  alfoin  Algebra  and  rooft 
parts  of  the  Mathematics  *  therefore  in  order  to  obvi- 
ate any  difficulty  that  can  poffibly  occur  in  this  excel* 
lent  Rule  t>f  Pofition ,  I  fhall  give  a  Qneftion  or  two 
wherein  the  Method  of  Approximation  will  be  (hewn, 
and  alfo  that  fometimes  Queftions  of  that  kind,  viz. 
fuch  as  cannot  be  folved  by  the  general  Rule  in  Dou* 
hie  Pofition,  may  be  transformed  into  others,  refolv- 
able  thereby,  or  by  fome  of  the  more  eafy  Rules  of 
Arithmetic. 


Exam- 


\ 


Example  & 

How  aid  omft  a  perfon  be  that  if  22  be  lidded  to 
his  Age,  the  Square  Hoot  of  the  Sam  may  be  8  ? 

Suppofethe  Age  to  be  i4then(jfr*rQ.)  14+22=36^ 
the  Square  Root  whereof  is  6,  *fcich  fhou'd  have 
been  8,  therefore  8 — 6=2  is  the  ftrft  Error  and  is  in 
Defett. 

Again,  Suppofe  the  Age  to  be  $9  then  {per  Qn:) 
59  +  22=81,  the  Square  Root  whe'rfeof  is  9,  which 
fhou'd  have  been  but  8,  therefore  9-8=1  is  the 
other  Error  but  is  in  Excefr.  Now  as  the  Errors  are 
of  different  kinds  therefore  agreeable  to  the  Rule  ia 
page  432,  14  59 

TO  I4XI=  .4  ^       ( 


.Add  (9*20:118 
and  the  Sum  /Of  1  — *>  2  t 

the  Prods,  willfce  J  132  whidh  divide  by  3  the*  Sum 
t)f  the  Errors^  and  the%Quotient  will  be  44,  which 
will  m>t  (for  the  Reafon  given  in  />**£<?  444)  anfwer 
Che  C auditions  of  the  Qutftian,  for  upon  trial  (ac- 
cording thereto)  will  be  found  to  have  an  Error  of 
•  12  in  Excefi.  Now  in  order  to  approach  nearer  td 
the  Anfwer,  proceed  with  this  Error  and  the  Number 
that  produe'd  it,  along  with  either  of  the  preceding 
Suppofitions  fuppofe  the  firft  and  its  Error,  accord* 
ing  to  the  Rule  in  page  432,  viz.  as  the*  Errors  are 
of  a  different  kind,  therefore  44  1 4 

fo44l       J     *1        fS8  ^      (42.3 


^=J 


1.68 


>x. 

Addi4J        ^.I2J 

and  the  S*/»  of  the  J ...  ^     . 

Produces  will    be  J  89.68  which  divide  by  2 .  r*  ■ 
th^Sum  of  the  Errors,  and  the  Quotient  will  be  42.  J 

P  P  *  which 
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which  alfo  will  not  (for  the  Reafon  given  in  page  ^t^ 
anfwer  the  Conditions  of  the  Queftion,but  will  be 
very  near  doing  fo,  for  upon  trial  it  will  be  found  to 
produce  fo  final!  an  Error  as  .0187  which  being  fo 
fmall  in  Exccfs  makes  it  plain  that  the  Number  42. g 
is  but  a  little  too  much,  and  therefore  without  pro- 
ceeding any  further,  there  is  great  reafon  to  believe 
that  42  is  the  Number  fought,  but  in  order  to  become 
more  certain  thereof  without  trying  it  by  the  Quefti- 
on,  and  to  fbew  the  learner  that  the  further  we  pro- 
ceed the  nearer  we  (hall  get  to  the  Anfwer,  let  us 
proceed  with  the  Error  .0187  and  the  Number  that 
produe'd  it,  along  with  the  preceding  Number  found 
viz*  44  and  its  Error,  according  to  the  Rule  in  page 
432  viz.  the  Errors  being  of the  fame  kind,  therefore 


From  42.3 X. 12^=5. 076,  y^      (42  nearly 

Take  44X.oi87=.  .8228 
and  the  Dif.  cfl    — -    .0187        .12 
the  Prods,  will  be  J  4.2532  which  divide  by  .101* 
the  Difference  of  the  Errors,  and  the  Quotient  will 
be  nearly  42  and  which  will  anfwer  the  Conditions  of 
the  Queftion,  confequently  42  is  the  Age  required. 

But  here  it  may  not  beamifstoobfervethat  in  thefe 
iind  of  Queftions  where  the  Number  fought  afcends 
above  the  firft  Power  it  is  bell  to  ufe  thofe  Suppofiti- 
ons  that  are  the  leafi  erroneous^  for  if  inftead  of  the 
Suppofition  1 4  in  the  fecond  Operation,  the  Suppofi- 
tion  59  had  been  ufed  it  having  the  lea  ft  Error  of 
thofe  two  Suppofitions,  confequently  it  is  nearer  the 
Number  fought,  and  therefore  by  working  wijh  it 
(along  with  the  Suppofition  44)  the  Anfwer  will  be 
fooner  approximated  than  as  above,  as  appears  by  the 
following  Operation. 

From 
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from  441        f.  «    1/44  V     (48Marly 


I'M4' 

L-iaJ       I    7 


Take  59  J        t  -is  J        I    7^8 

and   the  jD/jT-  of) .12   '       1 

the  Prods,  will  be  S  36.92  which  divide  by  .8$ 
the  Di  r'erence  of  the  Errors,  and  the  Quotient  will 
be  nearly  42  the  Anfwer,  the  fame  as  before. 

But  this  Queftion  may  be  far  more  eafily  folv'd 
than  by  the  preceding  method  of  Approximation*  for 
it  is  plain  before  the  Square  Rbot  is  extracted  (fee  the 
Queition^f£*  445)  the  Sum  mud'  be  equal  to  the 
Square  of  8  viz.  64.  Whence  the  Queftion  is  eafily 
transformed  to  this  vi z.  What  Number  is  that,  to 
which  if  22  be  added  the  Sum  may  be  64  ?— The  An- 
fwer to  this  Queftion  and  confequently  to  that  in 
page  445  (the  Arifwer  to  the  one  being  the  Anfwer  to 
the  other)  will  by  tKe  Rule  in  page  432,  or  by  the 
Corollary  in  page  435,  be  eafily  found  to  be  42  the 

fame  as  above; 

•  . 

But  the  Queftion  being  transformed  as  above  is  be- 
come fo  iimple  and  eafy,  that  it  may  be  folv  d  by 
Subtraction  only,  for  from  64  take  22  and  the  Re* 
mainder  will  be  42  the  Anfwer,  the  fame  as  before. 

Example  7.    . 

What  Number  is  that- which  multiplied  by  £  of  it> 
felf,  the  Produft  may  be  81  r 

It  is  plain  from  what  is  faid  in  pa%e  444  and  from 
the  nature  of  the  Queftion  that  an  exatt  Anfwer 
thereto  cannot  be  obtained  by  the  Rule  of  Pcfttioit* 
but  that  (after  the  manner  of  the  preceding  Queftion). 
it  may  be  approximated  to  any  defired  degree  of  ex- 
aflnefs,  but  th*  Anfwer  may  -be  mo*e  eafily  found  out 

P  p  2  .by 


\ 
TV 
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by  traasfotming  the  Queftion,  for  it  is  manifcft  that| 
of  the  Square  of  the  Number  fought  muft  be  81, 
therefore  the  Number  fought  mud  be  the  Square  Root 
of  the  Anfwer  to  the  fell  owing  Queftion  viz.  What 
Number  is  that  which  being  divided  by  9  theQootient 
may  be  81  ?  the  Anfwer  thereto  will  by  Shi^U  Pofit'm 
be  eafily  found  to  be  729;  or  b/  Multiplication  only, 
for  81  X9=729  which  is  the  Square  oi  the  Number 
fought,  and  confequently  the  Square  Root  of  729 
viz.  27  muft  he  the  Number  fought  or  required. 

Example  8. 

T^oung  Hodge  a  homely  Country  Swain* 

Long  courted  Sufan  of  the  Plain, 

Bivt  never  cou'd  a  method  find, 

To  bring  the  Fair-One  to  be  kind. 

Her  pride  is  centered  in  herfelf, 

She  calls  him  Clown  and  Country  Elfc 

AndL  mimtcks  fafhion  with  an  air, 

For  drefling  few  with  her  conapare. 

This  Charmer's  Name  with  eafe  you'll  find,  1 

From  what  is  underneath  fubjoin'd.  •        ^  < 

O !  tell  the  way  to  make  her  kind.  J  ! 

*  This  Maiden's  Name  is  cotnpofed  of  3  1&*** 
as  under. 

_   «  C         m  C  o  »- 

S-3  g_g-  2  *  2 

I  jfl  J  "T  TL^      l  iftLetteVs  Pl«f  ''A 
and  the  Sum  of  all  the  3  Letters*  Places  is  *9; 

Suppofe  4  to' 


the« 


Then  (/rrQJ  4+4—1'  + 1=26 

and  4—1=  3  ^   _        "   •    i, 
The  Sum  whereof  is  ^  which  *<**„" 
been  but  19,  thtrc&ie  g 3—19^14  **  *•        k^ 
and  in  Excefs.  6 


Ag»fe 


Tfcen  (per  Q.)  4+4~-j 

The  Sam  whereof  is  fa  which  fteo'd  have 
teen  only  19,  therefore  73^*1^3154  is  the  other  Er- 
tor,  anct  it  alfo  i*  Etc*/:.  Now  *s  the  Error*  are  of 
th<  yi/w  4/#d^  therefore  according  to  the  Ifa/*  ia 
page  432,  4  6 


From  4 


Kh 


X(m 


Tate  6  J.      1 14  J-      L  ?4 

srod  the  Dijf.  of  )  — 1.  14  54 

the  Prods,  will  be  J  132  which  dTvide  by  40  the 

Btijerence  of  theEmors^and  the  Quotient  will  he  3.3. 

Now  as  the  Places  of  the  Letters  in  the  Alphabet 

cannot  hut  he  whole  Numbers,  therefore  the  above-, 

mentioned  Quotient  3.3  ©ughr  to  have  been  a  whole 

number  only,  wherefore  it  feems  very  likely  that  the 

firft  Letter's  place  of  the  name  fought,  mud  he  either 

3  or  4,  and  upon  trial  3  will  be  found  To  Anfwer  the 

conditions  of  the  Qtveftton,  for  the  firtl  Letter's  place 

-hong  3,  the  fecood  Letter's  place  (by  the Queftion)' 

wiil  be]4r3— 1\  + 1  =ri4endthethird  Letter's  place 
will  be  3— iz^2l,  the  fum  of  which  three  places  is  19 
agreeing  with  the  Queftion.     And  now 


tbe< 


and  the  3d  ■ 


f 


4»    O 


J  1    J     *  J3   V 


OJ    «    - 

1    O    fi 


f  3t*Mff 


a*   *-•    2 


\& 


Whence  SUSAN  COB  is  the  MaidenV N.a»e, 

7Vr/f.  This  Queftion  Ipropos'dinthe/W/^  Diary, 

te  XJ71  with  Ai&brakal  E^uuthnsj  wfych  w#s  ?n- 

r  Pj   3  fwured 
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fwered  by  Mr.  Henry  Clark,  under  whofe  Solution 
Mr.  Thomas  Adcock  writes  in  advice  to  Roger  %  thus, 
Friend  Podge  forbear  to  figh  or  fob 
For  fuch  a  one  as  SUSAN  COB, 
Addreft  fome  other  charming  (he, 
That  is  more  complaifant  and  free. 
This  method  take  ;  perhaps  you'll  find 
The  haughty  Fair  will  grow  more  kind. 

Scholium. 

The  greateft  part  of  thefe  Queftions  or  Examples 
in  Single  and  Double  Pojition  I  publiftied  with  high 
Algebraical  Equations  or  Fluxion  ary  Expreffions,  in 
the  Magazines  and  annual  Publication* 9  (but  in  order 
to  confine  'cm  to  thefe  Rubs  of  Pojition ,  £  have  been 
obliged  to  make  fome  alterations  therein)  and  as  they 
are  moft  of  'em  in  verfe,  I  hope  they  will  be  thought 
s^n  agreeable  amufement,  as  well  as  a  proper  exercife 
for  my  ingenious  readers  of  both  fexes,  and  had  not 
this  Treatife  been  run  to  fuch  a' great  length,  I  wou'd 
have  given  a  great  many  more  of  thefe  delightful 
Queftions,  but  muft  omit  'em  in  order  to  make  room 
for  the  following  Promifcuous  Queftions,  and  to  fhew 
the  method  of  finding  the  leaft  Common  Multiple  of 
any  propofed  Numbers  (a  thing  fo  very  curious  as 
•well  as  ufeful)  and  alfo  for  a  copious  Col  left  ion  of 
nenu  Queftions  to  exercife  all  the  Rules  in  this  Trea- 
tife, and  for  a  few  Arithmetical  Paradoxes  for  the 
amufement  and  exercife  of  youth. 

Prom  iscuous    Qju  e  s  t  i  o  n  s. 
Queftion  i.  by  Mifs  Ann  NicboUs. 

Ladies  Diary  1761.     * 

Old  John  who  had  in.  credit  liv'd, 

Tbo'  now  reducdy  a  Sum  receiv'd  : 

This  lucky  Hit's  no  fooner  found, 

Tton  ciajp'rous  Duns  come  fwarming  round : 

«   •   -  To 
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*Fo  th*  Lan  Word, — B&ker, — many  more, 
JfvhH  paid  in  all,  Pound  s'ttiftety-f our.     * 
Half* what  remained— -a  friend  he  lent— 
Oo  Joan  and  8*//,  ona£fth  he  fpent^ 
And  when  of  all  thefe  Sums  bereft, 
One  tenth,  o'th  Sum  receidd  had  left, 
— Now  (hew  your  fki  11  ye  learned  Fair, ' 
And  to  the  jfcorld  that  Sum  declare. 

Suppofe  the  Sura  receiv'd  £98  then  [per  Qoeftion) 
94+  2  +  .8 =96. 8,  and  98-96.8=  1.2  which  according 
to  the  Supposition  ought  tQ  have  been  T^  of  98  viz. 
9.8  therefore  9.8— '1.2^:8.6  isthe.firft  Error,  and  is 
in  De/efl.    \  . 

Again,  Suppofe  the  Sum  receiv'd  was  £  150  then 
(P*r  Oil-)  94  +  28+11. 2  =  133. 2.  and  150 — 1332  = 
16.8  which  according  to  the  Suppoiition  ought  to 
have  been  but  T^j  of  150  viz.-  15,  therefore  16.8 — 15 
m.8  is  the  other  Error,  but  is'  in  Excefs.'  Now  the 
Errors'  being  of  different  kinds  of  affefitons,  therefore 
according  to  the  Rule  in  page  432, 


98 


To    98}       f  1.8I       f    176.4 

Add  1 5.0  J       18.6  J       1 1290 

and   the   Sum    of)  — *-^— 

the  Prods,  will  be  J  1466.4  which  divide  by. 
10.4  the  Sum  of  the  Errors,  and  the  Quotient  will 
be  /141  the  Anfwer.  \         »  .. 

0r%  according  to  the  Corollary  in  page  43$,  As  10.4 
the  Sum. of  the  Errors  (becaufe  they  ace  of  a  different 
kind)  isjto  £2  the  Difference  of  the  Suppofitions,  fois 
1.8  the  leaft  Error,  to  9  the  Correction  of  the  Sup- 
pofxtion  150,  which  fut> t raft  ikett&om  (taairf&hV* 

Errors 
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Error*  are  of  a  diftreut  thtd,  and  the  Sup-pofinoi* 
belonging  to  the  lead  Error  itgrtaur  than. the  other 
Suppofitiou*  fee  the  beforcwentioned >  Corollary^  and 
the  Remainder  will  be  £141  th*  AnfwCJV  the  £tfne 
a&  before. 

Que  {Hon  2.  by  Mtfi  Padmore* 

From.  Palladium  for  1762* 

How  2?r/Vr  and  Bridegreem**  Ages  disagree, 
The  following  £*/?  refblv'd  will  let  yoafee. 
-  Nine  times  the  Hufianf*  Age,  as  late  appear*^ 
Was  equal  to  the  L*df%  Age  when  fquarML 
Take  twice  her  Age  from  hh,  and  you  wifl  find^ 
That  j.uft  fixtcett  will  then  remain  behind; 

SirppofeH&i  to      ]  »[  ffujbanfs)  + 

Then  (per  Qir.V  V8TxJ=2?  wsra'djjj) /T^Xs       J< 

and  81—  27  X  2=2 7  which  (by  the  Queftion) 
ftou'd  have  been  only  16,  therefore  27— l4zsn  is 
the  firft  Error;  and  is-  in  Exetfi* 

Agaro>  §uppo*e  »oo  to     \»CKuJband%£  * 

Then  {per  Q. }  •100x9—  30  woufd)^ ' '(/#^9s       p 

and-  100 — 30X2=  40  which  (by  the  Queft.) 
fhou'd  ha»e  fceen  only  16,  therefore  40—- 1.6=24  ls 
the  f>th*r.  fervor,  which  is  alfo  in  Exctft.  Now  the 
Errors  being  of  the/mrr  khtd^  therefore  according  to* 
dm  Rwk  %*  fag*  432 ,  it       100 

From  8*^x{a4i=(im   /C«w 

and  the  I>ife react  of  1  — —        it  24 

the   Producte  wiH   be  f    844  which  divide  by  M, 
the  &tf*i*m:e  «£  the  Erects,,  and  the  Quotient  %.itf 

be 
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be  64.92,  which  will  not  (for  the  Reafon  given  in* 
page  444)  aafwer  die  Conditions  of  the  Queftton,  but 
upon  trial  f  according  thereto)  will  be  found  to  have 
an  Error  or  .58  in  Excefs,  which  being  fo  fmall  gives. 
great  reafon  to  believe  that  64  rouft.  be  the  Number 
fought,  but  in  order  to  be  more  certain  thereof,  wkhp 
oat  trying  it  by  the  QueiYtoa*  let  us  proceed  with  the 
Error  .58  and  the  Number  that  produc'd  it,  along; 
-with  the  preceding  Suppofition  Si  and  iu  Error*  ac- 
cording to  the  Rule  in  page  433,  viz.  as  the  Error* 
are  of  the  fame  kind*  therefore.  64-93      %\ 


From  6A.*i\    (11     }     f»**i*  V    ^^ 


Take  Si      )    (    .$%)     \  46.98 

and    the   Difi   ofl  — - — -       .$8  *t 

the  Prods,  will  be  I  667. 14  which  di ride  by  10. 4* 
the  Dijfertnee  of  the  Errors,. and  the  Quotient  will 
be  64.02,  which  likewife  will  not  (for  the  Reafon  given* 
in  page  444)  anfwer  the  Conditions  of  the  Queftion* 
out  as  the  other  Number  found,  viz.  64.9.2  produc'd  fo 
fmall  an  Error  as  .58,  and  fince  it  is  plain  that  the  fur- 
ther we  proceed  the' nearer  we  approach  to  the  Anfwer, 
eonfequentiyt^Numherlail  found ti/z.  64.02  muft  be! 
very  near  the  Number  fought,  wherefore  it  isvery  likely 
that  64  is  the  Hufbanis  Age,  and  which  upon  trial  wiU 
be  found  to  be  fo,  for  64  being  )±      (Hq/b's% 

Then  (p.  Qu.)  ^64 X9=24  mnft  W  S  *  \tVifes  J 
and  which  two  Numbers,  anfwering  the  Conditions  of 
the  Queftion  prove  the  refpe6live  Ages  as  above. 

Note.  Under  foveral  Algebraical  Soluthm  to  this 
Queftkm  (by  Mr.  PiimingUn*  M*.  An*r*hw>  aad 
Mr  Jvhuftn,  in  Palladium  1763,.)  Mr,  J*i*B*dat+ 
humouroudy  writes  thus : 

«c  What  can  old  Frafty  do  with  fuch  a  Wife? 
Youth  tied  to  Age,  palls  alt  the  Jofiet  Life." 


u 


(  454) 

To  find  lead  Common  Multiples,  &c. 

Scholium, 

HAVING  now  treated  very  copiouQy  on  the 
Rules  of  Pofition,  and  as  in  thofe  Rules  it  is 
often  very  neceflary  (in  order  to  avoid  Fractions)  to 
fuppofe  fuch  Number  or  Numbers  as  being  divided  by 
given  Divifors  fhaU  leave  no  Remainder,  therefore,  and 
in  order  to  (hew  how  to  fohre  many  curious  and  plea- 
fant  Queftions^  which  are  not  reducible  to  any  of  the 
preceding  Rules,   and   confequently  to    make    this 
Treatife  as  complete  as  poffible,  I  fhallnowltiewhow 
to  find. the  Leaft  Common  Multiple  of  any  propofed 
Numbers,  /.  e.  to  find  the  leaft  Number  which  may 
be  divided  by  any  Number  of  given  Divifors,  without 
leaving  any  Remainder,  and  to  do  which  obferve  the 
following 

RULE. 

/All  equal.  Numbers — as  you'll  fee, — 
Except  one  may  rejected  be, 
Such  as  are  al'quot  parts  I  fay 
Of  any  o'th'  others,  likewife  may 
Rejected  be — and  when  you  find 


That  any  propofed  Number — mind — 
Is  an  aPquot  part  o'th'  Profurt>  fee  7 
Of  any  o'th'  Numbers,  two  or  three,  > 
It  likewife  may  rejected  be.--  ,  J 
The  Common  Multiple  *  of  two 
Of  any  o'th'  given  Numbers,  you 


'  *-.  Common  Multiple  is  the  Common  Prodocl  of  any 
two  or  more  propofed  Numbers,  and  confequently 
nay.  be.  meafured,  /.  e.  divided  by  any  of  the  Nnmbers 
of  which  it  is  compofed  without  leaving  any  Remain* 
der,  and  the  Quotient  will  be  the  Product  of  all  the 
other  Numbers,.       .*:..  .   Muft 


To  Jindleajl  Commm  Multiples,  &c.      455 

Muft  true  divide  by  what  you'fee, 
Their  greateft  Common  Meafure'llbe, 
The  Quote's  the  leaft  Common  Multiple. 
If  any  Number  not  us'd,  is 
An  al'quot  part— before  mind  thh 
Of  the  haft_  Common  Multiple 
Laft  found, — fuch  may  rejected  be, 
— The  leaft  Common  Multiple  find 
.    Of  that  before  found,  Tyro  mind — 
And  any  o'th'  given  Numbers,  too 
Not  us'd. — In  the  fame  way  purfue 
With  each  new  leaft  Common  Multiple 
'Till  all  the  propofed  Numbers  be 
Confider'd,  and  the  laft  you'll  find, 
#    '         Will  be  the  Leaft  juft  to  your  mind. 

Note.  It  is  plain  from  the  Rule  that  when  Numbers 
are  prime  to  each  other,  viz.  When  they  have  no 
other  Common  Meafure  than  Unity,  /.  e.  when  no 
Number  but  Unity  will  meafure  both,  their  Common 
Multiple  or  Produtt  is  their  leaft  Common  Multiple. 
— A  Prime  Number  is  fuch  as  can  be  meafured  only  by 
Unity  and  a  Number  equal  to  itfelf,  and  consequent- 
ly cannot  be  produced  by  the  Multiplication  of  any 
Number  of  Integers. 

Example  i. 

6>uere9  the  leaft  whole  Numbers  that  can  be  divided 
by  the  9  Digits  feverally,  and  leave  no  Remainder  ? 
Or  which  is  the  fame  thing,  W^at  is  their  leaft  Com- 
mon Multiple  ? 

The  given  Divifors being  1,  2,  3,  4,  5,  6,  7,8  and  9 
it  is  plain  that  1x2X3X4X^x6x7x8x9=1362880 
is  the  Common  Multiple  and  may  be  divided  by 
the  ,9  Digits  and  leave  no  Remainder,  but  in  order  to 
obtain  the  leaft  Common  Multiple  or  Number  that  will 
do  fo,  the  Numbers  1,  2,  3  and  4  may  (according  to 
the  Rule)  be  rejected,  they  being  aliquot  parts  of  iomc 

of 
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of  the  others,  and  as  ;,  6  and  7  art  prime  to  ctac  ano- 
ther, therefore  5x6x7=210  is  the  leoft  Cotetwn 
Multiple  of  thofe  3  Numbers,  then  multiply  210  by  8 
and  divide  the  Froduft  or  Common  Multiple  16S0  by 

2  the  greatcft  Common  Meafnre  of  210  and  8,  and 
the  Quotient  will  be  840  the  leaft  Commen  Multiple 
of  thofe  2  Numbers,  and  laftly  multiply  840  by  9 
and  divide  7560  the  Product  or  Common  Multiple  by 

3  the  greateft  Common  Mttfore  of  840  and  9,  and 
the  Quotient  will  be  2520  the  leaft  Cnhmwu  Multiple 
or  Number  required. 

Example  2. 

What  is  the  leaft  Common  Multiple  of  45,  21,  851 
7,  35  and  23  ? 

Multiply  45  uy  2t  and  divide  their  Common  Mul- 
tiple or  Product  945  by  3  their  greateft  Common 
Meafure,  and  the  Quotient  will  be  315,  which  multi- 
ply by  85  and  divide  the  Common  Multiple  or  Pro* 
dud  26775  by  5  the  greateft  Common  Mealureof  31 J 
and  85,  and  the  Quotient  will  b«  5355,  and  as  7  (the 
next  proposed  Number)  is  an  aliquot  part  of  21  (one 
of  the  preceding  ones)  and  alio  35  (the  next  propo- 
sed Number)  an  aliquot  part  of  53551  therefore  (ac- 
cording to  the  Rule)  thofe  2  Numbers  7  and  35  may 
be  rejected,  then  5355  and  the  remaining  prop oied 
Number  23  being  prime  to  each  other,  therefore 
5355X23  =  123165  is  the  leaft  Common  Multiple  or 
Number  required. 

And  here  it  may  not  be  improper  juft  to  mention, 
that  there  are  other  methods  of  finding  the  leaft  Com* 
won  Multiple i  but  as  that  which  I  have  here  given  is 
fo  plain  and  eafy,  and  this  Book  far  above  the  fize 
it  was.  firft  intended  to  be,  1  ftiail  therefore  fay  no- 
thing about  'em,  but  only  juft  obferve  that  oftentimes 

a  good 
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good  deal  of  trouble  may  be  faved,  if  inftead  of  divi- 
ding the  Common  Multiple  or  Product  of  the  two 
Numbers  by  their  greateft  Common  Meafure,  you 
divide  the  leaft  of  the  two  Numbers  by  fuch  Common 
Meafure,  and  multiply  the  other  Number  by  the 
Quotient,  but  this  being  fo  plain  and  eafy  that  it 
Wou'd"  be  quite  needlefs  to  fay  any  thing  more  about  it:. 

Example  3. 

Tom  the  Gardener  counting  fome  Apples  into  a 
Bafket,  found  that  when. he  counted  them  in  by  two 
at  a  time,  three  at  a  time,  and  four  at  a  time,  there 
remained  one,  but  when  he  counted  'em  in  by  five  at 
a  time  there  remained  none.  Qaere  the  Number  of 
Apples  ? 

The  leaft  Common  Multiple  of  the  Numbers  2,  3, 
and  4  is  ealily  found  to  be  12,  to  which  add  i  and 
the  Sum  will  be  13,  which  dividedby  three  of  the  given 
Numbers,  viz.  2,  3  and  4,  will  leave  1  according  to 
the  Queftion,  but  divided  by  5  will'  leave  3,  which  be- 
ing 2  fhort  of  5,  therefore  to  twice  12  add  1  and  the 
Sum  will  be  2£,  the  Number  required. 

Example  4. 

Required  the  kail  Number  which  being  divided  bv 
7»  6,  5,  4,  3  and  2,  ihall  leave  6,  5,  4,  3,  2  and  1 
refpeftively  ? 

The  leaft  Common  Multiple  of  the  given   Dm  for* 

7»  6,  5,  4,  3  and  2  will  be  eafily  found  (by  the  Rule) 

.to  be  420,  and  which  is  the  leaft  Number  that  can  be 

divided  by  the  given   Divifors  without  leaving  any 

Remainder,  therefore  from  420  deduct  1  and  the  Re- 

,  mainder  will*  lie  419-  the  Ahfwer. 

Q.9  Exam* 


4J  3       To  find  kaji  Common  Multiples,  &c. 

Example  5. 

Required  the  le^ft  Number  that  will  anfwer  the 
following  Conditions,  viz.  when  divided  by  8  (hall 
leave  4  for  a  Remainder,  when  divided  by  7  fhall 
leave  3,  and  when  divided  by  6  (ball  leave  2,  and  lb 
on  leaving  each  time  4  for  a  Remainder  lefs  than  the 
Divifor,  till  divided  by  4,  nothing  fhall  remain  ? 

The  leaji  Common  Multiple  of  the  given  Divifors 
»B»  7*  6,  5  and  4  will  (by  the* /?«/*)  be  eafily  found  to 
be  840,  which  being  the  lead  Number  that  can  be 
divided  by  thofe  Divifors  without  leaving  any  Re- 
mainder, therefore  from  840  deduct  4  and  the  Re- 
mainder will  be  836  the  Number  required. 

Example  6. 

§>uere  the  four  lead  Numbers  that  will  anfwer  the 
following  conditions,  viz.  when  divided  feverally  by 
12  (ball  each  leave  1  i-for  a  Remainder,  when  divid- 
ed feverally  by  11  fhall  each  leave  10,  and  fo  on,  al- 
ways leaving  one  lefs  than  the  Divifor,  to  Unity  ? 

The  leaji  Common  Multiple  of  the  given  Divifors 
12,  11,  10,  9,  8,  7,  6,  5,  4,  3,  2  and  1  will  be  eafily 
found  (by  the  Rule)  to  be  27720  which  multiply  fe- 
verally by  2,3  and  4  and  the  Produces  will  be  55440, 
83160  and  1 10880,  which  feveral  Numbers,  viz. 
27720,  55440,  83160  and  1 10880  are  the  four  leaft 
Numbers  that  can  be  divided  by  the  given  Divifors 
without  leaving  any  Remainder,  from  which  feveral 
Numbers  deduct  Unity  and  the  Remainders  will  be 
27719,  55439983159  and  110879  the  four  leaft  Num- 
bers required. 

And  now  having  (hewn  how  to  find  the  leaji  Com- 
mon Multiple  of  any  propofed  Numbers,  it  may  not 
be  amifs  juft  to  obferve  that  it  is  of  excellent  ufe  in 

reducing 
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reducing  Fractions  to  their  leaft  Common  Denominator  t 
and  is  the  Ground  and  Explanation  of  the  former 
part  of  the  Note  to  Caje  9  in  page  251,  for  it  is  plain, 
that  the  leaft  Common  Multiple  of  the  Denominators 
is  always  the  leaft  Common  Denominator  that  the 
Fractions  can  be  reduced  to,  and  in  order  to  find  the 
new  Numerators  thereto,  divide  the  feveral  Produces 
arifing  from  the  leaft  Common  Denominator  being 
multiplied  into  each  Numerator,  by  the  refpedlivc 
Denominators,  and  the  feveral  Quotients  will  be  the 
new  Numerators  required.  Or,  the  leaft  Common 
Denominator  divided  by  each  Denominator  feparate- 
Jy,  and  the  Quotients  multiplied  by  their  refpecYive 
Numerators  will  alfo  produce  the  new  Numerator* 
required,  but  this  being  fo  plain  and  eafy  1  fhall  in 
this  place  fay  no  more  in  relation  thereto,  but  pro- 
ceed to  the  next  thing  propofed,  namely 

A  Collection  of  New  Questions. 

to  exerci/e  all  the  Rules  in  this  Treat  ife. 

I.   IN  the  Old  and  New  Teftament,  tell  unto  me 
XWhat  Number  of  Chapters  contained  there  be  ? 

Anfwer,  11 89. 

2.  John  borrowed  of  his  Friend  fome  caft 

In  part  he  foon  paid  down 
Twelve  golden  Guineas/ — (till  unpaid 

A  Noble  and  a  Crown. 
What  did  he  borrow  tell  me  true      - 

In  royal  Britijh  Coin  ? 
This  Tyro  you  may  quickly  do, 

To  make  your  learning  (hine; 

dnj<wer>  13  3  8. 
Qjl  3  3.  Sop- 
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3.  Suppofe  Thomas  and  Harry  buy  a  Piece  of 
Timber  containing  104  folid  Feet,  and  that  Harry  is 
to  have  67  Feet.     $>ucre  Thomas's  Share  ? 

AnJ<wer,  37  Feet. 

4.  Suppofe  a  Tradcfman  be  indebted  to  A  fi/fi 
16/  n</,  to  B  £400  15/  7^1,  to  £"£340  19  4^,  to 
-^  £^4  XP  aAC*  to  E  £500,  and  that  towards  the 
Payment  of  tbefe.  Debts,  he  has  in  Caih,  £145,  in 
Shop-goods £164  18/  44/,  inHoufhold  Furniture/ 2 10 
14/  io</,  in  a  Tenement  40  Guineas  and  a  Mark, 
and  in  recoverable  Book-Debts  £100  15/-  Ad±.  Now 
if  thefe  things  be  delivered  to  his  Creditors,  what 
wou'd  they  then  lofe  by  him  ? 

£    /    i 
Anfoer,  790  5  -£. 

5.  Suppofe  a  Perfon  die  and  leave  his  two  Sons 
A  and  B  to  p.ay  a  certain  Debt  equally,  out  of  their 
r*fpec"feive  Fortunes,  and  tfiat  A  has  paid  £60  1 1/  ^d\% 
toward  fuch  Debt,  and  B  £40  16/  I0(/,  and  that  there 
ftill  remains  due  £20  14/  6d\.  ^u.ert9  What  has 
each  yet  to  pay  (as  tixey  «nuft  pay  equally)  of  the 
s^boyemen,tijon.ed  Debt,  and  what  was  .the  De&t  the 
Father  left  'em  to  pay  ? 

^^r'^!muftPay(~  rt~ 
and  the  wl*ole  Debt  was  £it%  ts  fj. 

6.  What  Number  taken  from  12  times  64,  will 
leave  15  times  24  ? 

Axfwer,  408. 

7.  MIfs  Nancy  fo\d~-M**nina  I  find 

Your  Age  is  thirty-two, 

And  I  juft  fourteen  to  my  mind. 

This  you'll  allow  is  true  : 

What 


What  vrili  <oiw  Age*  be  declare* 

When  I  am  haif  as  old 
As  you  Mamma  f  'tis  very  fair 

The  Queftipn  fhpu'd  be  told. 

Jn/bwr,  36  and  *3, 

8.  Suppofe  aFarsav  fell  the  following -quantity  of 

140I  '•        fWheafJ       [7  3' 

*nd  270J  ISarleyJ       (.3  6i) 

Wbftt  (toes  the  wb«le  Quaatity  amount  toi 

An/wer,  159  7  -2. 

9.  WThat  Naw&btr  multiplied  iy  j*$4  will  pro- 

duce  £41(68  ? 

Jnfaer,  52. 

10.  Suppofe  a  Sawyer  liaving  me*fared  a  certain* 
Number  of  Boards  found  them  to  contain  3400, 
Square  Feet.  How  «anj  Roods  ^of  4PO  Feet  to  the 
Rood)  are  contained  therein  ? 

Answer,  $  |  Roods. 

%s .  A4flo&  a  G  entleman  wu-d  divide  600  Acres 
of  Land  amongft  his  three  Sons  A,  B  and  C,  m  fuch 
manner  that  ^ )  ^uft  have  j  68  j  Acrcf  more  than  j  * 

What  Quantity  of  the  (600  Acres)  rouft  each  have? 

Afffwer,A*\  fa6al 

i?  J^muftharve^  194  }>  Acres. 

*ndCJ  U44J 
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12.  Suppofe  a  Gentleman  to  have  3840  Fruit 
Trees,  in  five  different  Nurfcries,  and  the  greatcft 
Nurfery  to  exceed 

f  2d,  *)       r  64} 

and  the  5th,  J       1 3 10  J 
Quere,  the  Number  of  Trees  in  each  Nurfery  ? 

Anfwr,  928,     864,     782,     648    and  618  Trees. 

13.  Suppofe  Mifs  Charlottes  and  Mifs  Fanny's 
Fortunes  added  together  make  £  1000,  and  that  if 
you  deduct  the  left  Sum  viz.  Fannys  from  the  other, 
the  remainder  wou'd  be  ^76  10/  -</|.  Quere,  the 
refpe&ive  Fortunes  ? 

Anfiver,  Charlotte's  7  F  f  5  38     S  -  i 

and  Fannfs      JAW  I  461   14  nf 

1 4.  Suppofe  Job,  Ralph,  George  and  Thomas  have 
a  Prize  of  ^6489,  and  agree  to  divide  it  in  fuch man- 
ner that  as  oft  as 

Job      1  ra  Crown, 

Ralfh    ltofe**Jha,faCrown» 
George  fra,ccs<j  a  Shilling, 

and  Thomas  J  [  Sixpence, 

fguere,  each  man's  Share  according  to  the  above- 
mentioned  agreement  ?  £      s 

Anfwer,  Job's       "J  1 3605  — 

Ralph's    I   Shar    .    J  1802  10 

George's  f  bilarc  ,s  \    y2t  - 

and  Thomas's  J  1   360  10. 

15.  If  4  Hogfheads  ef  ftrong  Beer  were  to  be  bot- 
tled off  into  Quart  Bottles.  How  many  Dozen  wou'd 
they  fill  ?  AnfwerK  68  Dozen, 

16.  to 
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.16.  In  340  Ducatoons  at  6/  4*/ each.    How  many 
Florins  at  3/  2d  each  ?  Anfwer,  680  Florins. 

17.  How  many  Canifters  of  Tea  each  holding 
i6fc  can  be  filled  out  of  11C.  iqr.  20 lb  • 

j4nf<wer9  80  Canifters. 

iB.  If  3C.  iqr.  24ft)  of  Currants  coft  £6  17/  5^ 
How  were  they  fold  per  lb  when  the  Profit  arifing 
thereby  came  to  ^  1  4/  3^?  dnf<wcr>  $d. 

19.  Suppofe  I  bought  two  hundred  Eggs, 
One  half  at  five  a  penny. 
The  other  half  but  four  *  I  had,      *  apenny. 
I  cou'd  not  get  fo  many.  fe  « 


T^oblige  a  Neighbour  after,  I  o  So  ^ 

How  were  they  fold  f  declare  ?       +-  S  c« 


Difpofe  of  all  this  Ware,  ^  W  g 


And  nothing  for  my  Profit  get,  ^.  g  « 

~~ow  were  they  fold  f  declare  : 
Anfnuer,  4JWZ.  4i  nearly. 

20.  Suppofe  a  Shepherd  buys  200  Sheep  for  £8$ 
and  after  fometime  fells  them  again  for  £105.  Now 
fuppofe  they  had  coft  him  at  firft  £105.  What  muft 
they  be  fold  for  to  gain  after  the  fame  Rate  ? 

Jnfwer,  129  14  i^tt- 

21.  Sound  being  found  by  Experiment  to  move 
1 1 42  Feet  in  1  Second  of  Time.  Stutre,  How  long 
after  the  firing  of  a  Cannon  at  Cbejhr,  may  the  re- 
port be  heard  at  Whitchurch,  diftant  20  Miles  ? 

Jnfwer,  1  Minute  32  ||t  Second/. 

22.  Admit  on  any  certain  Day  at  8  o'Clock  in  the> 
Morning  a  perfon  fets  out  from  Whitchurch  to  London 
which  is  162  Miles,  and  goes  at  the  rate  of  2  i  Miles 
per  Hour,  and  that  another  perfon  fete  out  from  Lon- 
don for  Whitchurch  at  3  o'Clock  in  the  Evening  of 

the 


n 
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the  fane  Day,  aod  comes  down  at  the  Rafts  of  1 
Mile*  aa  Hour.  f>ueref  How  far  -di&ml  be£W*er 
Loudon  and  Wbitcbvrcb  wou'd  they  meet  ? 

7tf/7,/  M//.  Fur.  Ph.    Yds. 

Anf.  78A  )  _C  78      6      21       4|)SCZW** 
aiul  .83  TV  J  -  \  83      1      *8      1     J I  i  /iKK/tfk 

23.  -^  working  alone  m  twelve  payacaji  coaipleat 
The  making  a  Veffel  of  Copper  quite  seat, 
Whi  jA  wou'd  ;t*be<6*te*n  Days  xobe  mads  up  by#, 
He  working  mox<e  flowly  tbaa  A  yon  may  fee. 
Now  working  together,  «wbat  Time  wUlttey  take 
Before  the  faid  VeffeJ  compjeatly  they'll  make  ? 

Anfwer,  6  f  Pays. 

24,  fJuppofe  a  Gentleman  having  an  EftateQf  £200 
per  Annum  wou'd  divide  the  fajpe  into  tvw>  Farms, 
fo  as  to  be  in  proportion  to  each  o.ther  as  3  to  5. 
§hierey  the  yearly  Value  of  each  \ 

Anfwer,  £75  and  £125. 

2$.  Suppofe  a  GanrifonconuftingofSopo  Soldiers 
be  befieged  and  that  $bey  have  Provifions  to  fenre 
'em  five  Months.  How  many  Men  mull  depart  there- 
from in  order  that  the  frovifions.  might  ferve  the 
Remainder  8  months  ?  Anfwert  3000  Men, 

26.  Jack  Jgvwr  a  fcold  h^  to  his  fpoufe, 

•Old  Xantippc  outvies, 
f>&e  bangs  him  round  ^bout-die  boufe> 

Makes, a  perpetual  noife. 
Dick  Hog  too,  ihaa  a  drunken  srife, 

Who  jiwcfc  cpQ&mes  his  ilore, 
A&d  wate  bm  *a  oxnhappy  lift, 

Thjftfeing  he  (hail  grow  poor. 
At  landlord  GiH\  to  have  a  whet 

Of  ate  or  beer  they  fay, 
Thefe  two  unhappy  hufbands  met, 

Upon  a  certain  day.  Whilft 
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Whilft  drinking  their  difcourfe  began 

'Bout  changing  of  their  wives, 
And  as  they  tols  about  the  Can, 

Dick  wiping  of  his  eyes. 
Says  Jack  a  bargain  :I  will  make, 

But  fome  thing  more  (hall  crave., 
Than  juft  your  wife  becauie  you  know 

Mine's  nearer  to  the  grave, 
Each  age  I  find's  as  t<wo  to  thre*> 

Their  fum  one  hundred  years. 
So  boot  in  hand,  dear  Dick  nm&  be, 

As  plainly  now  appears. 
Says  Dick  to  lack  I'll  give  to  you 

T'bacco  as  many  pound, 
As  your  wife's  age  exceedeth  mine, 

So  let  the  Cao  go  ro.und.  «. 

*  The  bargain's  ftruck—  each  age  unfold, 

And  what  the  whole  comes  to 
Of  the  tobacco  at  the  price  d 

You  in  the  margin  *  view.      #  144-  per  ft 

A«fW<r,  .W.  J  w;f,s  Agfi  J  Jo  J  Yevtf 

and  tiie  price  of  the  lojfo  of  tobacco  p  4/  2d. 

27.  Suppoie  a  Regiment  of  Soldiers  confifting  of 
800  men  are  to  be  new  clothed  and  that  each  man'* 
coat  will  take  2 1-  Yards,  of  yard  and  half  wide  Cloth. 
How  many  Yards  of  fhaiioon  of  three  quarters  wide 
will  line  the  fame  ?  Jnfiver,  4400  Yards. 

28.  Suppofe  a  round  Ball  weighing  1  i  ft>  be  im- 
pelled by  fuch  a  force  as  to  make  it  fly  380  Feet  in 
one  fecond  of  time.  With  what  -velocity  wou'd  a 
Bullet  <4  Jfc  weight  move,  if  impelled  by  the  fame 
force  ?  Anfwer,  2280  Feet. 

29  Admit  a  Cittern  holding  140  Gallons  be  fup- 
plied  by  a  pipe  with  water  at  the  rate  of  48  gallons 

an 
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hour.  In  what  time  (fuppofing  the  influx  and  efflux 
of  the  water  to  be  always  alike)  wou'd  the  Ciftern  be 
fiird  if  both  the  pipes  were  fet  open  at  once  ? 

Anfwcry   10  Hours. 

go.  If  a  clock  having  two  hands  turning  upon  the 
fame  center  or  axis,  be  obferved  to  have  the  follow- 
ing Motion  viz. 

the  flower  i  ^       w   f  3    1  ^        f2il 


}l2iUisU}Ho"!- 


and  the  fwifter 

Quere,  the  Synodical  Period  of  the  two  Hands 
(i.  *.  the  time  they  would  take  in  getting  together 
again  from  their  fetting  out  together  at  one  and  the 
fame  place)  and  how  many  Revolutions  wou'd  each 
Hand  make  in  fuch  Period  ? 

Ati/*wer9  Synodical  Period  20  Hours,  in  which 
time  the  flower  hand  wou'd  make  24  Revolutions 
and  confequently  the  other  25. 

31  If  8  Cows  or  1 1  Heifers  wou'd  eat  a  field  of 
Grafs  in  108  Days,  In  what  time  (after  the  fame  rate 
of  eating)  wou'd  4  Cows  and  5  Heifers  eat  the  fame? 

Anf*uscr%  113-7  Days. 

32.  Suppofe  twelve  men  fix  pounds  in  8  days  earn, 
How  many  men  muft  be  you'll  foon  difcern 
To  earn  juft  fifty  Guineas,  and  no  more 
In  twenty  days— This  Tyro  pray  explore. 

Anfiver,  42  Men. 

33.  If  10  men  can  build  a  boat  in  20  days  when 
the  day  is  14  hours  long.  In  how  many  days  (after 
the  fame  rate  of  working)  cou'd  t8  men  build  the 
fame  when  the  day  is  1 1  hours  long  ? 

Jnfwcr,  14  JJ  Days* 

S4-  !* 
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34.  In  8  Cafes  of  Tobacco  each  containing  8C. 
iqr.  and  24ft.  Tare  gqrs.  20ft  per  Cafe,  Trett  4ft 
per  104  ft.  and  Cloff^ft  for  every  3C.  Grofs.  What 
does  the  Neat  Weight  come  to  at  %\dper  ft  ? 

Jnpwer,  219  17  Q-^V 
3  j.  If  6  Cafes  of  Oil  weigh  20C.  iqr.  2ft  Grofs. 
How  many  Gallons,  allowing  20ft  per  C.  Tare,  and 
7  J  lb.  to  the  Gallon? 

Anf*wery  24$  \\  Gallons. 

36.  Suppofe  a  May-Pole   be  broke  in  two  Parts, 
and  that  the  (landing  Part  i»  1 1  £  Feet  more 

and  the  other  Par!  juft  f  \  oF  {  f  \  of  the  wholi- 

§>uere9  the  Length   of  the  whole  Pole,  and  alfo 
the  Length  of  each  Part  ? 

<**/•  54    )  *r    "S  «   f  whole  Pole, 

33}  >  %£  %>£  <j  Handing  )p    p 
and2o|J^w^^lother    *jPart- 

37.  Admit  a  Tower  or  Landmark  be 

t  }  *  «*  {  WT/ 
and  116  Feet  above  the  Water.     Quere,  the  whole 
Height  thereof  ?  Anfwer,  140  Feet. 

38.  Admit  12  Gallons  of  Beer  were  drawn  out  of 
a  Cafe  after  it  had  leaked  away  £  of  the  whole. 
What  did  the  Cafk  hold,  when  upon  being  guaged 
there  remained  undrawn  ^  of  the  whole  Quantity  ? 

An  fiver,  36  Gallons. 
39.    Once  drunken  John  to  th'  Alehoufe  went, 
T'  be  fuddl'd  was  his  whole  intent, 
One  fifth  o'th  money  in  his  purfe, 
Spent  at  the  George  and  to  make  worfe, 
He  reel-'d  away  unto  the  Bear,     • 
Three  ninths  of  what  he'd  left  fpent  there, 

At 
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At  lad  wlien  to  his  fenfes  come, 

He  counts  his  cafh  to  know  what  Sum 

Was  left  behind — which  was  no  more 

Than  ten*  and  eight  Pence;  fo  explore    *  Shils. 

What  Sum  at  fir  ft  his  Purfe  had  in 

Ere  this  wild  frolic  did  begin  ? 

Jnfwer,  20  Shillings. 

40.  Suppofe  a  Perfon  dies  and  leaves  the  whole 
of  his  Eftate  amounting  to  £4660  to  be  divided  a- 
mongft  his  6  Sons  in  the  following  manner,  viz. 

f2d  1  r?> 


thei  3d 


and  the  6th 


4th  ySon  to  have< 
ls*h 


ll 


Of  the 


Anjwer, 


ift 

2d 


] 


5th  I 
and  the  6th  J 


3dh  \  Son's  Share 


mi 


How.  much  of  the  £4060  mutt  each  Son  receive  ? 

'  £     * 

M59  15 
1094  16 

729  17 

364  18 

273  14 

136  17 

41,    A  Roman  Lawyer  as  the  ftory  goeS, 

A  Queftion  of  this  kind  did  firft  propofe, 
That  if  a  perfon  die  and  leave  behind 
•      His  whole  Eftate  (th*  Amount  is  herefubjoin'd*)' 
And  Wife  with  Child  then  'tis  his  will  and  mindj 
If  of  a  Son  fhe  fhou'd  delivered  be, 
Two  thirds  muft  be  his  Share,  one  third  for  fie. 
But  if  a  Daughter,  then  the  Widow's  Share, 
Muft  be  two  thirds,*  the  Daughter's  one  3d  clear# 


*  £8000  per  Annum. 


Now 
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i  Now  fdon  the  Widow  is,  as  wc  defcry, 
Delivered  of  a  Daughter  and  a  Boy. 
T'anfwer  the  Father's  Will,  now  tell  to  me 
How  th'  'ftate  with  Juftice  niuft  divided  be  ? 

t      *  * 

Jnf.  Son's  T  f457i     8  6|^ 

Mother's      £.  Share  <  2285  14  3j$-  \per  An*\ 
and  Daughter's  J  In  42  17  liyJ 

42-    Old  Derby  bought  a  pretty  Houfe, 

To  live  in  at  his  Eafe, 
At  the  Defire  of  Joa n  his  Spoufe, 

Whom  he  always  ftrove  t'  pi  eafe; 
But  Death  foon  fnatch'd  them  both  away, 

To  the  Elyjian  Bow'r, 
And  Derby  left  his  Houfe  they  fay 

To  Hodge ,  whp  bleft  the  Hour 
That  Fortune  bad  fo  fmil'd  upon 

Him,  now  in  time  of  need,  , 

Becaufe  he  had O !  filly  Man, 

Spent  all  he  had  indeed. 
And  thro'  Extravagance  we  find,     - 

The  Houfe  was  quickly  fold, 
For  juft  three  fourths  of  what  it  coft, 

O  !  (hocking  to  be  told* 
His  Debtors  fwarm  about  like  Bees, 

Three  of  them  J,  B9  C9 
Now  will  be  paid  or  elfe  to  Goal, 

They'll  fend  him  inftanrly. 
And  Landlord  Swill  tub  does  p  rote  ft, 

Unlefs  he'll  pay  his  Score, 
For  Ale  and  Liquor  of  the  beft, 

He  (han't  have  Freedom  more, 
But  rot  in  Goal  ——for  ought  he  cares!     •  *\    . 

How  hard-heart'd  Landlords  be  \ 
Their  tempting  Baits  and  dainty  Wares 

Bring  Men  to  Poverty, 

R  r      ,  Hodge 
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Hodge,-  being  fetz'd,  no  more  cou'd  do, 

But  pay  to  Debtor*  three. , 
Qne  third,  two  ninths!  three  fifteenths— fo 

He  paid  Ay  B  and  6", 
One  fifth  to  Sivif/tub  likewife  paid*— 

When  of  thefe  Sums,  bereft, 
Three.  Founds  fix  Shillings  and  eight  Pence, 

Was  all  that  Hooge  had  left. 
Still,  ft] J  perplex  d  with  clamYous  din, 

For  drabbling  debts  was  he, 
Till  ev'ry  Farthing's  paid  and  gone— 

Now  Tyro  tell  to  me, 
What  Cain  the  Houfe  was  fold  for-*— too 

What  Derby  paid  like  wife 

For  it All  this  wi^  Eafe  you'll  do, 

And  to  Mount  Science  rife. 

Anfwer,  the  Houfe  was  fold  for  £75  and  coft£ ioot 

Note.  This  Queftion,  viz.  the  42d,  is  propofed  as 
a  Caution  to  fhun,  ili  Company  and  Extravagance. 

43.  Now  we'll  fuppofe  from  th'  Center  of?  a  Tow'r, 
On  level  Ground  one  hundred:  Yards  and  four, 
And  from  the  bottom  of  this  lofty  Pile, 
Unto  the  Top  twx>  eightieths  of  a  Mile* 
A  Rope  from  th'  Top  quite  reaches  to  the  Ground, 
Whofe  length  in  Yards  may  eafdy  be  found. 
A  Flyer  on  this  Rope  defcends  in  fight, 
From  th'  Tower's  Top  he  takes  amazing  Flight. 
— This  fcaling  Rape's  true  Length  with  eafe  you'll 

[find, 
•  From  Euclid's  R,uk  #  that's  hereunto  fttbjoin'd. 

#  In  evei-y  right  angled  Triangle 
the  (1**18  Sj8(**-> 


and  the  D.tfjo  '  g$  [Hyp 

Anfwer,  112.924  Yards,  ?/«.  113  nearly, 

44-  Ad* 
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44.  Admit  the  Height  of  a  Caflle  Wall  be  60  £ 
Yards,  krtd  a  fcaling  Line  drawn  from  the  Tap  M 
the  Wall  to  the  further  fide  of  the  Caftle  Ditch  200^ 
Yards,  §>uerc  the  Breadth  of  the  T>itch  ? 

Anjwer,  190.89-2  Yards, 

45.  Suppofe  the  length  of  a  fcaling  Ladder  from 
the  Ground  to  the  top  of  a"n  Edifice  be  40  Feet,  and 
From  the  foot  of  the  Ladder  to  the  bottom  of  the 
Edifice  30  Feet.  What  is  the  Altitude  of  the  Edifice  I 

Anfwcr*  26.457  Feet,  or  nearly  2<S|, 

46.  Admit  the 'height  of  a  Mountain  be  4  Mile* 
above  the  furface  of  the  Sea,  and  the  Semkliameter 
of  the  Earth  £984.58  Miles.  How  far  may  the  Moun- 
tain be  feen  at  Sea,  the  eye  of  the  fpedtator  being 
fuppofed  to  be  on  the  furface  of  the  Water  ? 

Anfwer,  178.585  Miles. 

47.  Tf  a  Pipe  of  a  Cock  whofe  Diameter  is  2  Inches 
will  fill  a  Ciftern  in  half  an  Hour.  What  riiuft  the 
Diameter  of  another  Pipe  be  to  fill  it  in  quarter  <£ 
an  Hour  ?  Jnfwer,  2.828  Inches. 

48.  Admit  a  CuWal  Stone  to  contacin"884'736felid 
Inches.  How  many  Feet  of  Board  won'd  cover  the 
fame  ?  Anfwer>  384  Feet. 

49.  Suppofe  a  Cellar  be  to  be  dug  20^  Feet  every 
■way,  /.  <?.  in  Length,  Breadth  and  Dtpth.  How  ma- 
ny fed  id  Feet  of  Earth  nraft  be  digged  up  to  complete 
the  fame  ?  AnfaeY^  861 5.125  Feet=86i $\  Feet* 

50.  If  a  Bullet  whofe  Diameter  is  3  -J-  Inches 
weigh  7  |ib.  What  wou'd  be  the  Diameter  t>f  an o> 
ther  Bullet  of  the  fame  metal  weighing  40  Jib? 

Anjwer,  6.2102  Inches. 

51 .  Suppofe  the  fides  of  two  Cubes  be  5  and  Jr 
Inches.  Required  the  fide  of  another  "Cube  that  frail 
be  equal  in  folidity  to  the  two  given  Ofies, 

^nf*  7 •763934  wz.  a  little  more  than  7  J.  Inches* 

R  r  2  52.  What 
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$2.  What  is  fhe  Simple  Intereft  of  ^540  &*  9^ 
for  8  J  Years  at  £4  {  per  Cent,  per  Annum  t 

£     s    d 
Anfover,  206  17  8j-?^. 

53,    If  A  fhou'd  mortgage  his  Eftate, 

For  a  thoufand  Pounds  V  B9 

Allowing  Int'reft  at  the  Rate  .  <    & 

You  in  the' Margin  #  fee  Oi  e  S 

And  that  th'  Sura  remain 'd  to  B's  mind,      k  §g 

Nine  Years  nine  Months  not  more,         *L^j  *JJ 

Before  A  cou'd  a  method  find,  *£  i  *H« 

To  pay  him  off  his  fcore.  Sa  <\S 

Then  tell  to  me  the  whole  Amount,         •      *° 

That  A  mu(i  pay  to  B  ? 
Hafte  Tyro,  hade,  begin  tp  count, 
.  You'll  do  it  inftantly.  .  £      s  d 

AnfvJer,   1463   2  6. 

(4.  At  what  Rate  of  Simple  Int.  will  ^432  5.'  ioi 
amount  to  £560  10/  5'rf  in  6  Years  and  216  Days? 

An/iver,  £4^ per  Cent. 

55.  Admit  a  perfon  lent  100  Guineas  at/ 5  /*r 
i7<f«/.  /*r  Annum*  Simple  Intereft,  and  on  the  firft 
day  oi  June  1773,  receiv'd  £1  6s  3// for  every  Gui- 
nea.    When  muft  the  Money  have  been  lent  ? 
Anfwer,  On  the  firft  day  of  June,  1768. 

.  56.  Suppofe  a  perfon  (on  one  and  the  fame  day) 
puts  out  £200  at  /.4I  per  Cent,  per  Annum,  and  £260 
at  1  3  per  Cent,  per  Annum*  In  what  time  at  Simple 
Intereft  wou'd  they  exa&ly  have  the  fame  Amount  ? 

Anfuer,  50  Years. 
57.  What  muft  a  perfon  give  for  £646  12s  South' 
.Sea.  Annuities,  at  £  724  \  per  Cent  ?      An/.  £803  8/. 

58..  What  is  the  .Compound  Intereft  of  ^.450  10/ 
for  8  Years  at  £4  per  Cent,  per  Annum  ? 

janjwer,  £166  -/  9-J^ 

.50.  What 
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59.  What  is  the  prefent  Worth  of  £#40  4/  %d  due 
£  Years  and  334  Days  hence  at  £^i  per  €enlt.  per 
Annum*  Cotopotmd  lnrereft  ?        Jihf.  £545  $/  1  \d- 

60 .-  What  will  £203  amount  to  in  1  |  Year  at  £4 
per  Cent,  per  Annum  Compound  tntere'ft,  fup'poftng 
the  Intereft  payable  quarterly  ?     An/.  £2148/  6£  f  •. 

61.  At  what  Rate  per  Cent,  ptr  Annum  Compound 
Intereft  will  £230  amount  to  £413  — s  ii\d  in  13 
Years?  Anfwer>  £$  per  Cent. 

62.  What  is  the  Difcount  of  £26010*  due  4lfears. 
hence  at  £$\per  Cent,  per  Annum  Simple  Intereft? 

Anfwer,  /41   11/  io</-T8T^. 

63.  Admit  a  Tradefman  felJ  Goods  to  the  Value- 
of  £140  10/  6d  to  be  paid  in  manner  following*  viz. 

£ 

30  >  at  the  End  of  <  5  >  Months 
and  the  reft  J  1 8  J 

$>uere  the  prefent  Worth  of  the  whole,  allowing". 
Difcount  at  £6  i  per  Cent   per  Annum  P 

Anfwer,  £136  8/  4*<*  +  . 

64.  Suppofe  Thomas  owes  Richard  £200  to<  be  pail 
in  manner  following,  viz* 

£ 

^  f  at  the  End  of  J  2f  i  Years 

and2oJ  l+l) 

Shier e  the  equated  Time  forpaymentof  the  whole  I 

Anfwer,  2  f  Years. 

65  •  Suppofe  a  perfon  be  under  an  Agreement  to^ 
difcharge  a  Debt  in  the  following  manner,  viz. 

f  [>  at  the  End  of  ^  16  >  Month* 
and  theRemainder  J  1 20  J 

J§>»*fv  the  equated  time  for  Payment  of  the  whole  ? 

Anfwer %  1 5  *  Months, 

R  r  3  66.-  Sup- 


£ 
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66.  Suppofe  a  Clothier  buys  Goods  to  the  value  of 
300  and  by  Agreement  is  to  pay  the  fame  at  tfce 
nd  of  4  Months,  Now  admit  he  pays  £60  in  hand 

in  order  to  procure  a  longer  time  for  the  Payment  of 
the  remainder.  In  what  time  ought  the  remainder  to 
be  paid?  Anfwer,  5  Months. 

67 .  Suppofe  four  perfons  A,  B,  C  and  D  purchafe  an 
Eftate  and  agree  that  A  (hall  pay  \  of  the  Purchafe  Mo- 
ney, B  Vy.  G\  and  Z>the  reft,  viz.  £2800.  <%uere  the 
Purchafe  Money,  and  what  muft  A*  A  and  ITrefpecYively 
pay,  and  alfo  what  part  of  the  Eftate  muft  D  have  ? 

An/hue  r9  Purchafe  Money  £12000  whereof  A  muft 
pay  /4800,  #/* 2400 and  C  £2000,  and  />muft  have 
^  of  the  Eftate. 

68.  Suppofe  3  Reapers  A,  £  and  C  reaped  a  cer- 
tain Number  of  Acres  for  £5  8s  and  that  they  wrought 
fuch  Parts  as  are  hereafter  mentioned,  viz. 

A  i  and  ^  C  4  \  of  the  Work 
andtfj  KfJ 

Qutre  what  muft  each- Man  receive  to  be  paid  in 
proportion  to  his  Work  ?        £  s        s  £  s 

Anfnver.  A  1  16,  BiS  and  C  2  14. 

69.  Suppofe  A>  B  and  €  purchased  a  Machine  for 
£ 1 20  and  the  Profit  thereof  by  agreement  to  be  di- 
vided amongft  them  in  Proportion  to  the  Sums  they 
refpeclively  paid  which  were  as  follow,  viz.  for  every 
£S  A  paid,  B  paid  £$  and  C  £3,  Now  fuppofe  they 
clear  £40  per  Cent.  What  is  each  perfon's  Stock  with 
refpeft  to  the  Sum  paid  and  Gain/rr  Cent  > 

Anf.  A's  Stock  £150,  &s  £91  15s  and  Cs£$6  $/. 

70.  Suppofe  15  Men,  20  Women  and  12  Servants, 
were  to  pay  30/  and  that  for  ever)'  %d  a  Man  pays, 
a  Woman  muft  pay  $d  and  a  Servant  3A  What  muft 
each  perfon  pay  ?   d 

An].  11  !  1  f  Man's       ") 

7tt  f  each  <  Woman's  ^  Share, 
and    4  ^  J  I  Servant's  J 
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71 .  Suppofe  A  and  B  made  a  joint  Stock  and  that 
jfs  Money  lay  2  J  Years  and  ^'s  but  1 1  Year.  Now 
if..*/  advane'd  £240  10/  towards  the  Stock.  What 
muft  B  have  adyane'd  thereto  in  order  to  have  an 
equal  Share  of  the  Gain  ? 

72.  Suppofe  four  Perfons  enter'd  into  Partnerflwp 
and  gain'd  ^180,  and  that  i/put  into  the  Stock 

80.1        r  6\ 

B    90  I  for 

and  D  no  J 
$uere  each  Perfon's  Share  of  the  Gain  I 

d 


*°i  Months 
id 


7*  TTT« 

Share  l*\     \*     ?!W 


I- '* 


73.  Suppofe// and  5  enter  into  Partnerfliip  and 
that  A  puts  into  the  Stock  £30  for  8  Months.  §>uerr 
how  long  muft  B's  /40  continue  therein  in  order: 
to  have  an  equal  Share  of  the  Gain  ?. 

Ax/wer^  &  Months. 

74.  Suppofe  ^/  hath  80  pair  of  Stockings  north 

2     6  ?  .  _  .    J  ready  Money 
but  3     2{a  panr  i  in  barter 
and  that  B  hath  Worfted  worth  is  jd  a*  pound  rea- 
dy Money.    Now  if  thefe  two  Perfons  baiter.     How 
much  Worfted  muft  B  give   A  for  the.  fto  pair  of 
Stockings.?  lb. 

Anjwtr%   126  tV- 
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75.  Suppofe  B  a  Butcher  in  order  to  clear  £40 
•n  a  Bar gain,  with  Z>  a  Drover  rates  a  certain  Num- 
ber ol  Lean  Cows  at  £f  I        • 

.  which  coft  him  but  i  4  \  a  picce 
and  that  the  Drover  being  apprized  of  that,  raifes 
the  price  of  his  Fat  Cows,  which  coft  {10  a  piece  to 
an  adequate  price.    Quere  the  Number  of  Fat  Cows 
the  Drover  muft  deliver  to  the  Butcher  ? 

Anfvitry  16  Fat  Cows  for  40  Lean  Ones. 

76.  Suppofe  ^  hath  Woollen  Cloth  worth 

4     d 

'*     "la  Yard  $  fcad7  Monc7 
but  6     6$      IaraMn  barter 

and  wou'd  barter  60  Yards  of  this  Cloth  with  B  for 

Wheat  at  8*  64  a  Bu&el  but  wou'd  be  willing  to 

abate  £  1  $  fer  Cent*  to    have  ^tf//  ready  Money* 

Quere  the  ready   Money  Price  of  a  Bufhel  of  this 

Corn,  and  how  much  muft  be  delivered,  paying  one 

half  ready  Money  ? 

1  d  . 

Jnfwer,  6  6  £  4r  the  Price  of  a  Bufhei,  and  19 1 

AfJftels  to  be  delivered. 

77.  Admit  a  Perfon  foldaHorfe  for  20 Guineas  and 
loft  thereby  £24  per  Cent,  How  much  ought  he  to 
have  fold  the  Horfe  for,  in  order  to  have  gain'd  as 
much  per  Cent,  as  he  coft  him  ? 

I    '    * 

78.  Suppofe  a  Perfon  bought  a  Hog  for  30/  and 
that  the  fattening  of  which  coft  *  of  what  he  was 
fold  for,  and  that  by  felling  him  at  ^dXper  lb.  there 
was  gain'd  as  much  as  he  coft  at.  firft.  Quere  the 
Weight  and  what  he  was  fold  for  ?     lb. 

Anfaer%  £$p  and  the  Weight  252  if  . 

79#  SoP* 
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80.  Suppofe  a  Perfon  bought  a  parcel  of  Hops  at 
\\d\per  lb.  but  not  proving  good  Ones  is  willing 
to  fell  them  fo  as  to  lofe  £10  per  Cent.  How  much 
per  lb.  muft  they  be  fold  for  ? 

d 
An/wer^  10  £^. 

81.  If  by  felling  Goods  at  £2  12/  per  Cwt.  there 
be  gaia'd  £2^ >  per  Cent.  What  "wou'd  have  been 
gain'd  per  Cent,  if  they  had  been,  fold  at  £ 3  1$/ 
per  Cwt  ? 

£  *  4 

Anfwer,  73   1   6%\\. 

&2.  John  fold  his  Horfe  for  fifteen  pound* 

And  loft  juft  twelve  •  per  Cent.  •  £ 

But  fhou'd  have  cleared  as  he  found, 

Fifteen  |  by  juft  Account,    .       f  £  per  Cent. 
Then  how  much  under  Value  fay; 

Has  John*  fine  Horfe  been  fold  1 
Come  Tyro  tell  without  Delay, 

You'll  this  with  eafe  unfojd. 

'•.'.  £  <  d 

iJn/wtr,  4   12  -tiV* 

♦ 

83.  If  a  Draper  fold  Cloth  at  f<;  6d  a  Yard,  and 
gairi'd  £  8  per  Cent,  thereby.  What  wou'd  he  have 
gtfigi'4/*r  Genu  if  he  had  fold  it  at  6/  qlper  Yard  ? 

£  '  d 
A*ftoer,  24  7  3^^. 

84.  In  135  Crowns,  34801s.  How  much  Sterling 
at  %s  jdiptr  Crown? 

An/wen  1?  i«  8~f& 

85.  Sup- 
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85.  Suppofe  a  Merchant  at  London  remit  to  Am* 
fterdan  two  Bills  of  Exchange  each  £300 

How  many  Guilder*  Bank      1  Moncy  (  and 
how  many  Current  J  7   \  are 

contained  therein*  Agio  at  4  \fer  ^ent  ? 

Guilts.  Stiv.  Pen. 
Jnf.6026       5         —       ~B**k      JMoney. 
and  6289     17         iSi      Current  J  ' 

86.  Admit  a  Merchant  to  be  under  a  Ncceffitjr  to 
exchange  j£  140  Sterling  for  Dollars  or  Crowns^  and 

jDollarsW;    WB|  8  A| 

and  \  \  Crowns)  \s  -  J  <«  *  *  *  "°  (4  8  J  * 
The  Queftion  is  which  he  mud  take  to  lofe  the  leaft 
Money  by,  and  how  many  of  that  fort  muft  he  receive? 

Anfwer%  622  f  Dollars. 
<g   r  Cloth      *l  f'l-Sf     )Fu^an 

>«   [Flannel  J  (2  pair(    )G\oves 

Then  how  many  Yards  of  Cloth  wou'd  be.  worth  30 
pair  of  Gloves?  Jn/hver9  7^  Yards. 

87.  If  a  Goldfmith  mek  the  following  Quantities 
of  Gold  together,  viz. 

81        ■  "  fao"! 
16  j>*z.of^  17  J>  Carats  fine 
and  18  J  I21  J 

j|>«w*  the  fineness  of  the  Compofition? 

Anfwery  joi. 
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88.,  *  If  a  Vintner   were  to  mix  the  following. 
Wines,  viz,  s  d 

Canary*!        [2  4! 
Malaga  J>at  i  2  8  ^per  Quart 
and  Sherry  J        1 1  8  J 
■with  Water,  fo  that  the  Mixture  may  be  worth  zs  a 
Quart*     How  much  of  each  fort  muft  he  take  I 

^>-;}Quart   1       J£S7". 

6  I  Quarts  |       1  Malaga 
and  2  J  ^a      J        L  Water. 

89  *  Suppofe  a  Grocer  mixes  30ft  of  Sugar  at  4*/ 
per  ft ,  with  three  other  forts  at  $d,  yd  and  8</ per  ft>* 
and  charges  the  fame  at  6d per  ft.  What  wou'd  the 
Weight  of  the  Mixture  be  ?  Jnfwer,  90 ft. 

90*  *  Admit  a  GrQcer  wou'd  mix  four  different 
forts  of  Tea*  i>iz» at  5/,  6s r  7/  and  9/  per  Ife,.  in  order 
to  fell  the  whole  Mixture  of  80ft  at  is  per  ft.  How 
much- of  each  fort  muft  he  take  ? 

jitijiver,  8  £fc  of  each  of  the  three  firft  forts, 
viz.,  at  5./,  6s  and  7/  \         .« 
and  53  -J  ft  of  that  at  9/  i  per  m* 

*  Note  Thefe  three  Queftioas,  viz.  88,  89  and  90 
are  indeterminate  and  will  admit  of  various  Anfwers 
each,  as  may  be.feen  in  page  398.. 

91.  Suppofe  aDebtis  to  be  difcharged  at  fix  diffe- 
rent Payments  in  Arithmetical  Progreffion,  and  that 
the  firft  Payment  is  to  be  £4  and  the  laft/,80.  guere 
the  whole  Debt  and  what  each  Payment  muft  be  ? 


r 


l*  £<   £ 


r 


-rf«/.  £252  the  wkoleDebt:=4+*9  4+34  8  +  49  12 

-I-64  16+  80  the  fix  different  Payments* 

92.  Admit 
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92.  Admit  a  Poft  to  ride  at  the  rate  of  9  Mites  an 
Hour,  and  that  a  perfon  follows  him  in  a  progreflive 


Motion  riding  3  1  f1^] 

5  \  Miles  the  i  2d  } 
7  J  I  3* J 


and  fo  on  increafing  every  Hour  2  Miles.     In  -what 
Time  wou'd  the  Poft  be  overtaken  ?  *      Anf>  7  Hours. 

93.  Suppofe  a  Perfon  went  a  Journey,  and  rode 

ana5o}MU«the{faftft}Da^ 
and  increased  his  Journey  every  Day  4  Miles.     How 
many  Days>4jd  he  travel  ?  Anf,  12  Days. 

94.  Suppofe  X^ young  Spark  en  meeting  a  Goflard 
driving  17  Geefe  /qfk'd  him  the  Price  of  'em,  and 
that  the  Goflard  (not  caring  to  give  a  direct  Anfwer) 
told  him  if  he  wou'd  pay  for  the  firft  Goofe  one  Far- 
thing and  double  it  to  the  16th,  the  17th  he  (hou'd 
have  ia  at  the  Bargain.  Now  if  the  Spark  had  agreel 
to  this  propofal,  pray  what  wou'd  they  have  been 
fold  for  a  Piece  one  with  another  ? 

.     Anjnver,  £4  -s  <$\<t. 

95.  In  a  Town  lives  a  Cobler  call'd  comical  John 
An  excellent  Artift  at  cracking  aP«#. 

It  hap-pen'done  Day,  at  the  Sign  of  the  Trunk, 
He  met  with  a  jovial  young  Farmer  half  drunk* 
Who  was  rattling  much  of  Arithmetic  Rules 
Making  People  around  look  like  Ninnies,  or  F — /. 
5ays  the  Cooler  —Sir  I've  a  Coat  you  may  fee, 
Perhaps  as  old  fafliion'd  as  any  there  be. 
At  which  are  five  dozen  plate  Buttons  all  fair, 
Whfch  I  gladly  wou'd  fell,  as  the  Times  you  know  are 
Very  tight,  that  a  poor  Man  canicarce  earn  his  Bread,. 
Tho'  he  toil  'till  his  Teeth  all  drop  out  of  his  Head. 
The  Farmer  he  liften'dto  hear  the  Mao's  Tale, 
And  gave  him  to  drink  a  full  Bumper  oi  Ale. 

The 


A  Colled  ion  of  new  £>ueftions.  481 

Then  afk'd  him  the  price  of  the  Buttons  he'd  fell, 
What  they're  worth  fays  the  Cobler  I  cannot  now  tell* 
But  if  ev'ry  Button  you'll  treble  for  me, 
With  one  Barley  Corn*  then  the  Buttons  (hall  be, 
Your   own — To  this  Bargain  the  Farmer  agreed     \ 
And  began  to  count  up  the  whole  Number  with  fpeedi 
But  to  his  Surprize  found  he's  bilked  indeed.  j 

For  the  Barley  Corns   growing  upon  all  his  Land, 
Were  nothing  to  what  was  the  Cobler's  Demand. 

Sguere  the  Number  of  Barley  Corns,  and  Number 
of  Bu/hels  and  alfo  what  it  will  amount  to  at  4/  4^ 
a  Bufhel  allowing  681  Grains  of  Barley  to  an  Ounce, 
1.6  Ounces  to  the  pound,  and  50  pounds  to  the  Bufiiel 
(that  is  to  fay)  544800  Grains  to  every  Buihel  ? 

jtnfwer  21 195579137608101 757 147216600  Barley 
Corns,  viz,  twenty  one  thou  Jan  one  hundred  and  nine* 
ty  five  millions  ef  millions  of  millions  of  millions,  five 
hundred  and  Jeventy  nine  tboufand  one  hundred  and 
thirty  feven  millions  of  millions  of  millions ,Jix  hundred 
and  eight  thou/and  one  hundred  and  one  millions  of* 
millions,  feven  hundred  and  fifty  feven  tboufand  one 
hundred  and  forty  feven  millions,  two  hundred  Jixteen 
thoufand  and  fix  hundred,  which  at  544800  Grains  to. 
the  Bufhel  make  38905^48049941449627656^^! 
Bufhels,  viz,  thirty  eight  thoufand  nine  hundred  and 
five  millions  of  millions  of  millions,  two  hundred  and 
forty  eight  thoufand  and  forty  nine  millions  of  millions  % 
nine  hundred  and  forty  one  thoufand  four  hundred 
and  forty  nine  millions,  fix  hundred  and  twenty  feven 
thoufand  fix  hundre  d  and  fifty  fix  Bujhels  and  a  little 
more  than  a  Peck,  which  at  4/  44  a  Bufhel  amount  to 
£84294704*0820647419325  Ji/  1  id,  in  words,  eight 

tboufand  four  hundred  and  twenty  nine  millions  of  mi  Hi" 
■■■  ■~*~* ~—  '!■  — ^^— —— — 

#  #.  e.  One  Barley  Corn  for  the  firft  Button,  3  for 
xhefecand  and  fo  on,  trebling  each  time  to  the  loft. 
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ens  of  millions  1  four  hundre  1  and  feventy  thoufarid  four 
hundred  an i  ten  trillions  of  millions,  fight  hundred 
and  twenty  thoufand  Jix  hunired  and  forty  /even  tnil- 
lions,  four  hundred  and  nineteen  thoufand  threp  hun- 
dred and  twenty  five  pounds  9  eleven  Jhillings  and  three 
halfpence,  which  Sum  is  fo  vert  great  that  if  it  were 
poflible  for  nine  hundred  thoufand  men  to  pay  eacht 
nine  bum'red  thoufand  pounds  a  day,  they  wou'd  (at 
that  great  daily  Sum  and  at  365  Days  to  the  Year) 
be  more  than  twenty  eight  millions  five  hundred  and 
eleven  thoufand  Jix  hundred  and  fi/ty  Tears,  in  paying 

the  fame SUCH  IS  THE  AMAZING  POWER 

OF  NUMBERS! 

96    Ingenious  Tyro  tell  me  pray, 

How  many  difFrent  hands  there  may 
Of  Cards  )  be  held  at  th'  Game  of  Whift  > 
tut  pray  in  Gaming  don't  perfift. 

This  Queftion  is  the  fame  as  if  one  were  to  aik 
how  many  different  Parcels  of  13  in  each  Parcel,  may 
be  taken  out  of  52,  L  e.  how  many  Combinations  of 
13  in  52  ? 

Anfuxr,  635013559600. 

97.  Stippofe  three  Timber  Merchants  Ay  B  and£, 
fcought  a  Parcel  of  Timber  for  £340  1  u6d  and  that 

Quere  what   did  each  pay  ? 

£   *  d        £    s   d  £   s  4 

Anf.  A  paid  17  18  6,  B  53  15  6>  and  C  268  176. 

98.  Admit  a  Perfon  paid  a  Debt  of  £45  with 
Guineas  and  Moidores,  and  that  fbr  every  Moidore 
•fre  paid  3  Guineas     Quere  the  Number  of  each  ? 

Anfhver,  30  Guineas  and  10  Moidores, 

99.  Admit 
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99.  Admit  a  Farmer  paid  £4  8/  amongft  his  La* 

bourers  in  manner  following  viz* 

C  Man         12  "1 
tocveryJWomaQ     ^j 

and  to  every  Boy  4  J 

"d  W  \  f«  <H  wl.n  1*-— {; 5ST" 

Quere  the  Number  of  each  ? 

Anjwery  12  Boys,  24  Women,  and  72  Men. 

100*  Suppofe  a  Gentleman  as  he  rode  through  a 
Village  obferv'd  the  people  erecting  a  May-Pole  and 
tbat  upon  his  afking  the  Height  was  anfwer'd,  that  if 

4,?    r.u    u  •   uA  be  multiply'dby  6 
and  JT  Jof  the  HeiSht|  ^dueled  from  that  Product 
the  remainder  will  be  215  Feet.   Que  re  the  Height  ? 

Jnfwer,  20  Yards. 

10 1 .  Suppofe  a  Perfon  on  being  afked  whato'Clock 

it  was  replied,  the  Hour  is 

■i  of  the  1  „•  i  unce  tne  Clock  did  ftrike 

and  if  thpfe  jMuiute8|  wcrc  muhiplyM  .       ,  6 

and  that  Product  divided  J    y|  3,  the 
Quotient  wou'd  be  30.  Querc  what  o'Clock  it  then  was? 
Anfwer,  40  Minutes  paft  8. 

102.  Admit  a  Perfon  bought  100  Sacks  of  Flour 
of  two  Sorts  for  £92,,  w'z. 

and  that  >  fc       M  for  each  of  the  t  60  J  gacks 
£  more  than  what)      r  l  4°  J 

£>uere>  what  did  h£  pay  a  Sack  for  each  ? 

**"£*  li  }  "»  Sack  for  the  ico^fer}  ** 

103  Admit 
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103.  Admit  a  Grocer  wou'd  mix  two  forts  of  Tea 
together,  viz.  s  d 

and  wou'd  have  the  whole  Mixture  to  to  weigh  40ft 
and  be  worth  £9  17/  6</.  How  much  of  each  Sort 
muft  he  take  for  that  purpofe  ? 

IK  r  d 

104,  A  Farmer  once  his  Lab'rour  fet 

A  Job twelve  days  to  do— 

And  fixteen  pence  per  day  he'd  give. 

But  then  'twas  order'd  fo, 
That  John  (hou'd  forfeit  eight  pence,  for 

Each  Day  that  e'er  he  pflay'd, 
Becaufe  be  apt  to  fuddle  was, 

So  was  the  Bargain  made, - 
At  laft  juft  half  a  Guinea  he 

Receiv'd.— - — Then  tell  me  pray, 
What  Days  he  work'd,  what  idle  was  ? 

Do  this  without  delay. 

10$.  Suppofe  a  perfon  received  a  Legacy  of  £150 
in  Six-and- thirties,  Moidores  and  Guineas 

f     that  the  whole  ^  f  Pi«c«  were  100 

(the  Guineas  iofl        >-§  \  Moidores, 

Uhe     § 
Quere)        Jz  Uachr? 

Jnfiver,  40  Six-and* thirties,  50  Moidores  and  10 
Guineas, 

106.  if 
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TO  6*  If  f  x>f  ray  Age  be  added  to^r  thewof,  «a4 
,       f  Sum  tftiiitipli'dl        fi2 
that{  Frodua  divicted[,  by  <j    6 
and  tMt  Quotient  made  left  J        I   9>  the  rematode* 
will  be  83      $>uere  my  Age  at  the  tim*  of  making, 
this  Queftion  ? 

Anf<wer>  42  Years,        »  ^ 

*  .« 

ro7.  Th'  Age  of  a  Lady  yon  quickly  may  find,  ; 

From  w hat  you  obferve  #  heTeunto's  fubjoin  a; 

*  The  Square  of  her  Age  feeing  multiplied  by  it's 
Cube  and  that  Produfl  divided  by  320,  the  Square 
Root  of  the  Quotient  will  be  to<3.  ' 

Anfwer%  20  Years. 


iV*ic;  Arithmet  ic  a  l  Paradoxes- 

for  the  Amufement  of  Touth. 

Paradox    i. 

ONE  and  two,  when  they're  wrote  down- fair, 
Will  make  tine  kundnd  I  declare.    * 

Paradox    2. 

Take  one  from  nineteen,  th*  remainder  you'll  fee 
Is  twenty  exa&ly,  pray  how  can.  this  be. 

Paradox    3. 

Prime  numbers  four,  fo  wrote  may  be,  •-. 

Juft  eighty  eight,  their  fum  you'll  fee; 

But  if  from  eight}  eight  you  take 

One  o'th'  numbers,  then  th'  fum  will  make 

No  more  (I  fay)  than  eighty  thfec* 

Pray  tell  me  how  this  thing  can  be  ? 

S  f  Para- 
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Paradox    4. 

The  fum  oifour  figures  in  value  will  be, 
Above  /even  thou/and,  nine  hundred  and  three  ; 
But  when  they  are  halved,  you'll  find  very  fair,. 
The  fum  will  be  nothing,  in  truth  to  declare. 

Paradox    5. 

The  fum  of  nine  figures,  a  number  will  mate,  "} 

From  which  if  ]\iti  fifty  you're  pieafed  to  take, 
One  third  of  that  number  remains  (till  behind, 
This  number  young  Tyro  be  pieafed  to  find  ? 

P  A   R  A   D  O  X     6. 

Six  hundred  and^xty  fo  ordered  may  be, 

That  if-  you  divide  the  whole  number  by  threes  1 

The  quote  will  exactly  in  number*  cxprefs, 

The  half  ofj/x  hundred  and  Jixty  not  lefs-  i 

P   A   R   A   D  O  X     7. 

Come  tell  to  me,  what  figures  three r 

When  multiplied  by  four, 
Make  five  exact,  'tis  truth  in  fact,. 

This  Tyre  pray  explore,  ? 

Para  ty  o-*   8.  [ 

George  paid  ius  Vncle  as  we  find. 

One  bun  ire d pounds  juft  to  his  mind ;  J 

To  his firft  Coujin  Simon  Reade, 

Juft  the  fame  fum  he  like  wife  paid  ; 

But  had  in  cam  at  firft  not  more,       f 

In  Britijh'  pounds,  than  juft  five  J core,.  > 

How  this  cou'd  be,  I  pray  explore*      J 

Paradox  -9. 

Juft  one  pound  ten*  will  name  a  Man,      *  JhilU 
His  Sign  likewife,  'tis  not  the  Swan  : 
Come  tell  this  Landlord's  Name  and  Sign* 
That  John  may  know  ta  call  and  dine.  j 

Para-         1 
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P  A  r  a  d  ax    10. 

A  famous  Quack  Doelor,  of  fkill  moft  profound, 

Received  of  his  patients  juft  one  hundred  found, 

It  being  in  filver,  bids  Merry  his  man, 

To  count  it  him  over,  as  foon  as  he  can ; 

He  counted  the  money,  then  Mafter  quoth  he,       *> 

Here's  one  hundred  for  you,  and  Something  for  mt,     > 

You're  wrong,  (fays  the  D<?#0r)  that  never  can  be.  J 

But  foon  he  perceived  his  money  made  riSbre, 

By  Merry  mans  method  of  counting  it  o'er: 

So  liking  the  fancy,  faid,  take  -what  remains, 

It  was  more  than  eight  founds  he  got  for  his  pains. 

How  Merry  man  counted  the  money  declare, 

To  gain  fuch  afum  itom  one  hundred  found—fair* 

Paradox    ii. 

Twelve  merry  Men  did  in  my  garden*  ftandv 
All  in  a  row,  upon  this  fertile  land. 
At  equal  diftance  plac'd— the  row  in  view, 
Was  twenty  yards  in  length*  when  meafur'd  true, 
Thefe  Men  replac'dj-^ftand  in  a  row  once  more, 
At  the /ame  dijlance%  as  they  were  before* 
The  length  of  ground*  on  which  they  fairly  ftand> 
•  Is  now  no  more  than  thirteen  yards  of  land,, 
How  is  this  done,  come  Tyro  tell  to  me, 
And  with  a  Laurel  you  (hall  crowned  be  ? 

Paradox    12. 

How  in  two  parts  muft  I  divide 
A  board  that's  juft  nine  inches  wide, 
An&Jixteen  long,  I  pray  declare, 
To  fill  a  hole  juft  one  foot  fquare* 


Sfa  CON- 
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CONCLUSION. 

To   the  Tyro's   in   Arithmetic, 

YE  Britijb  Youths,  with  emulation  ftrive, 
And.  to  this  Port,  or  Page,  you'll  foon  arrive. 
The  track  fo  eafy,  ev'ry  Rule  fo  clear, 
Nought  can  fbftruc^  you  to  your  Paflage  here. 
No  dang'rous  Cliff,  no  Cape  to  weather  round, 
Quite  imooth  and  eafy,  ev'ry  Courle  is  found. 
That  with  delight  you  may  the  Harbour  gain, 
Vfhzvz  Knowledge  fpreads  her  Sails,  &  wafts  the  Main, 
With  golden  breezes,  to  enamour  Youth, 
To  catch  the  Gales  of  Reafon,*  Senfe  and  Truth. 
Knowledge  /  that  dear  refiner  of  the  Soul, 
Bids  thought  take  wing,  and  fly  beyond  the  Pole, 
High  thro*  the  Clouds,  to  foar  above  the  Sky, 
And  prove  Creation  in  a  Deity., 
Knowledge.  !  (like  Ariadne  t*  thread')  leads  thro*, 
Lab'ruuh*  of  Learning,  Studies  ever  new. 

FINIS. 

\  * 

ADVERTISEMENT. 

THE  Author  of  this  Treatife  begs  leave  to  return 
his  fin  cere  Thanks  to  all  thofe  Ladies  nod  Gen- 
tlemen (in  Number  above  eight  hundred)  "*ho  have 
been  p leafed  to  become-  Subfcrtbess  thereto,  and 
hopes  they  will  excufe  hms'for  not  publilhing  their 
Names  as  he  at  firft  propofed,  being  prevented  there- 
from by  the  Book  being  carried  to  a  greater  Size 
than  the  Price  fixt  upon  it  will  bear,  having,  in  order 
to  render'every  thing  complete,  extended  its  length 

above 


* . 


jihcve  one  hundred  and  fifty  Pages  asore  tb$n  h  was 
at  firft  intended  co  be,  ft*  that  the.  whole  has  run  him 
to  above  one  fourth  more  in  charge  of  Printing,  £sc. 
which  he  hope*  his  generous  Subscribers  will  take 
into  Con  fide  ration.— And  further  begs  leave  to  in- 
form them,  and  all  other  Lovers  of  Learning  and 
Ingenuity,  into  whofe  Hands  this  may  happen  to 
come,  that  he  will  (//proper  Encouragement  be  given 
him)  continue  and  publiih  by  Subfcript*on,  in  half- 
Yearly   Numbers,   The   MUSES   CABINET, 

or  DELIGHTS  for  the  INGE  NIOUS. 

This  Work  will  confift  of  two  Parts,  and  will  contain 
a  deal  of  Amufement,  as  well  as  Inftruclion  for  both 
Sexes.  Part  ift  will  contain  (in  every  Number)  many 
ufeful,  as  well  as  delightful  Cur iofi ties,  fuch  as  Ori~ 
ginal  Poems,  moral  and  inftruclive  Tales ,  New  Enig- 
mas, Rekufejy  Paradoxes,  Queries,  &c.  with  Anfwers 
thereto  by  various  Correfpondents.  Part.  ad.  will 
contain  ^by  way  of  Recreations)  every  thing  that  is 
ufeful  and  required  in  P  radical  Menfuration;  fuch 
as  the  beji  and  eaftefl  Methods  to  meafure  all  kinds  of 
Artificers  Work,  Boards,  Timber,  &c  alfo,  tofurvey 
Land,  gauge  all  kinds  of  Vejfels,  meafure  Mar  I- Pitt 
and  nay -Reeks,  alfo  how  to  Level/ find  Heights , 
Depths  and  Difiances,  &c.  with  a  great  Variety  ofc 
new  and  ufeful  Numerical  Queftions  by  feveral  Inge 
nious  Correfpondents,  witji  the  Anfwers  thereto,  in 

each  fucceeding  Number. This  Work  he'hopes  to 

complete  in  twelve  Numbers,  fo  as  to  make  two  hand- 
fome  Volumes  in  large  Oclavo,  every  Number  of  this 
Work  wijl  be  decorated  with  an  elegant  Copper- 
Plate,  and  the  whole  will  be   a  complete  Repbjitory 

of  the  moft  ufeful  Parts  of  Practical  Science The 

firft  Number  of  this  Work  lately  pubiifocd,  having 
fallen  into  the  Hands  of  ijeveral  Ladies  and  Gentle- 
men in  different  Parts  of  the  Kingdom,  whofe  Abili- 
ties are  eminent  in  the  moft  polite  Parts  of  Literature 
have  given  it  their  Approbation,  and  promifed  to 
furnifh  the  Author  with  feveral  valuable  Manufcripts 
and  proper  Materials  fuitable  for  the  Work,  fo  that 

he 


he  hopes  he  feall  be  enabled  to  male  it  the  mofi  d& 
light ful  as  well  as  inftruQiv*  Mifcellany  ever  offered 
to  the  Public  —As  the  Author  intends  to  have  no 
more  Copies  printed  of  the  abovementioned  M'fcel- 
/any  than  what  (hall  be  fubfcribed  for,  he  therefore 
cie  fires  thofe  Perfons  who  chafe  to  be  Subfcribers 
thereto,  to  fend  him  their  Names  (P  oft-Paid)  as  foon 
as  poffible,  that  it  may  be  ascertained  what  Number, 
of  Copies  of  the  fecond  Number  may  be  got  printed 
by  their  mofi  obedient 

humble  Servant, 

Whitchurch,  T  H  O.   SADLER. 

June  7th,  1773. 

Lately  Publijhed,  price  6d.  elegantly  printed, 

The  HARVEST  FIELD;   A  Sacred  Poem: 

To  which  ia  Added,  HAWK  STONE,  or,  the 

Country-Seat.  t 

By   T  H  O  M  A  S     SADLER.     ' 

(Author  of  this  Arithmetical  Treatife.) 

Alfo  lately  Publijhedfor  the  Ufe  of  Schools ;  price  is. 

A  Practical  Introduction  to  Englifh  Grammar, 

and  Rhetoric. 
By    ABRAHAM    CROCKER, 

Schoolmaftery  at  Ilminjter,  Somerfetjbire-. 

Alfo,  lately  Publifhed,   in   Quarto*  price  Sixteen 

Shillings  bound  in  Calf 
A  TREATISE   on    MENSURATION, 
both  in  Theory  and    Prafticc.  * 

By    C  HA  R  L  E  S    BUTTON, 
of  N&w-Cafile  upon  Tyne. 

Mr.  HUTTON  is  now  publifliing  fele<3  parts 
of  the  LADIES  D IAR  T9  in  quarterly  Numbers, 
price  is  6d  each. 

Note.  The  above  mentioned  Books  may  be  had  of  all 
the  Bookfellers  in  Town  and  Country.  - 
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